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GEOCHEMICAL DATA FROM THE INTERNATIONAL 
FALLS AND-ROSEAU, MINNESOTA CUSMAP PROJECTS

by

T.L. Klein, F. Brown, J.C. Jackson, J.E. 
Taggart, J. Ardith, J. Bartel, K. Stewart, C. 
Palmer, 6. Wandless, J. Crock, S. Wilson, Z. 
Brown, C. Skeen, W.B. Crandell, R. Moore, 
N. Rait, H. Smith, R. Bauer, R. Steineck, 
and W. Day

Geochemical analyses of rock samples, taken during the 
Conterminous United States Mineral Appraisal Projects 
(CUSMAP) in the USGS International Falls and Roseau, 
Minnesota I°x2° topographic quadrangles, are given in this 
report. Samples were collected from areas of outcrop which 
mostly occur along the United States-Canada border, where 
glacial deposits are relatively thin.

Diamond drill core was sampled mostly from areas 
covered by glacial deposits, which constituted more than 90 
% of the area contained within the two I°x2° quadrangles. 
Several samples (CUS-series, see Table 2) were obtained 
through a cooperative overburden drilling program with the 
Minnesota Geological Survey. All remaining drill core 
samples were obtained from the Minnesota Department of 
Natural Resources Core Library (MDNR), Hibbing, Minnesota. 
Drill core samples are numbered with the drill hole 
identification numbers that correspond to those used by the 
MDNR, followed by the depth of the sample. Further 
information on these drill core can be obtained from the 
MDNR.

Sampling

Outcrop samples were collected principally by W. Day 
and K. Schulz (USGS) and drill core samples by W. Day and T. 
Klein (USGS) from 1983-1986. Most of the samples in the 
Rainy Lake area were collected by W. Day for an earlier 
structural and petrologic study (see Day W.C., 1985, 1987, 
and Day, in press). Weathering rinds from outcrop samples 
were removed before analysis. Drill core was usually 
sampled by halving or quartering short intervals (usually 6- 
15 cm) using a diamond saw. Geochemical analyses reported 
here are from all samples submitted before 10/86 for which 
analyses were completed by 3/87. Supplemental results will 
be reported in subsequent open file reports.

Sample Location

Samples locations were digitized using the Branch of 
Central Mineral Resources digitizer (GTCO- Model 2436A) from 
sites plotted on the USGS International Falls, Baudette,



Roseau, Grygla, and Upper Red Lake 1:100,000 USGS 
intermediate-scale topographic maps. The locations are 
reported to the nearest second of latitude and longitude.

Analytical Methods

Major elements were determined on most samples using 
the rapid rock method (Jackson et. al., 1987) by F. Brown, 
Z. Brown, and H. Smith. Approximately 10% of the total 
number samples were analysed by J. Taggart, J. Ardith, J. 
Bartel and K. Stewart for major elements by quantitative 
Wavelength dispersive X-ray fluoresence (Taggart et. al., 
1987) as an internal check of the accuracy of the rapid rock 
method. In most cases the comparison between the methods is 
excellent. Loss on ignition was determined by F. Brown 
using a gravimetric method (Jackson et. al., 1987). Total S 
and COp were determined by N. Rait and Z. Brown, 
respectively, using a Leco SO132 Sulfur analyser and 
coulometric analyses respectively (Jackson et. al., 1987).

Most rare earth elements (REE) were determined using 
inductively-coupled atomic emission spectrometry (ICP-AES) 
plasma on solutions in which REE were preconcentrated with 
an ion exchange resin (see Lichte et. al., 1987) by J. 
Crock, K. Kennedy, and S. Wilson. Results from the ICP-AES 
REE analyses were compared with Instrumental Neutron 
Activation Analysis (INAA) for approximately 10% of the 
samples analysed for REE. Agreement between the two methods 
was excellent for most REE over a wide range of rock 
compositions. INAA analyses were made by C. Palmer and G. 
Wandless.

D.C. arc spectrographic analyses using an automated 
scanning microphotometer for semiguantitative analyses of 64 
elements (see Golightly et. al., 1987) were provided by Z. 
Brown, C. Skeen, and W.B. Crandell.

Quantitative energy dispersive x-ray fluoresence 
analyses (EDXRF) for 14 elements was provided by J. Jackson 
using the Branch of Eastern Mineral Resources EDXRF. 
Analyses were made from loose powder samples supported by a 
thin mylar sheet using methods similar to those of Johnson 
and King (1987).

Gold was determined by a combination of fire assay and   
graphite furnace atomic absorption spectrometry (GFAAS)(see 
Wilson et. al., 1987) to extend the detection limits to 0.01 
ppm. Sample size was usually 10-15 g. Analyses were 
provided by R. Moore.

Platinum group elements were also determined on a 10-15 
g sample using a combined fire assay and GFAAS technique 
(Wilson et. al., 1987) by N. Rait.

Data Tables

The data tables are organized by analytical method or 
combination of analytical methods. Blanks represent 
elements not determined. Sample numbers were retained in



all tables to allow an easy comparison between methods even 
though some pages contain no data. Laboratory number (see 
Tables la and 2a) are US6S laboratory identification 
numbers.
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TABLES

Table 1. Geochemical analyses of outcrop samples 
from the International Falls and Roseau I°x2° 
quadrangles

Table la. Laboratory number, outcrop sample 
location and sample descriptions

Table Ib. Major Constituents by WDXRF,
gravimetric, fire assay-AA (Au) and 
miscellaneous analyses

Table Ic. Rare Earth Elements (REE) by
quantitative ICP with ion-exchange 
resin pre-concentration

Table Id. REE by INAA

Table le. Major and trace by D.C. arc emission 
spectrography (semi-quantitative 
automated plate reader)

Table If. Trace elements by EDXRF

Table 2. Geochemical analyses from drill core 
samples from the International Falls and Roseau 
I°x2° quadrangles. Sample numbers are drill 
hole designations followed by the footage sampled.

Table 2a. Laboratory number, sample location, 
fire assay-AA (precious metals), 
gravimetric (bulk density), and 
sample descriptions

Table 2b. Major constituents by the Rapid 
Rock Method (quantitative ICP) 
gravimetric (LOI), coulometry 
(CCU), and Leco sulfur 
analyser (S)

Table 2c. Major Constituents by
wavelength-dispersive XRF

Table 2d. REE by quantitative ICP with
ion-exchange resin pre-concentration

Table 2e. Trace and major elements by INAA

Table 2f. Major and trace elements by D.C. arc 
emission spectrography 
(semi-quantitative automated plate 
reader)

Page

8

11

14

17

26

29

36

43

50

57

71

Table 2g. Trace elements by EDXRF 92



Fi
el

d 
No
. 

La
b 

No
. 

La
ti
tu
de
 

Lo
ng
it
ud
e 

de
g.

mi
n.

se
c.

de
g.

mi
n.

se
c.

BI
84

-1
B

BI
84

-4
BI

85
-1

A
BI
85
-1

B
BI
85
-5

A
BI
85
-6

BI
85
-7

A
BI
85
-7
B

BI
85

-9
A

BI
85

-9
B

BI
85
-9

C
BI
85
-1
2A

BI
85
-1
2B

BI
85
-1
2C

BI
85

-1
3

BI
85

-1
4

BI
85
-1
6

BI
85
-1
7

BI
85
-1
7B

BI
85

-1
8

BI
85
-1
9

BI
85
-2

0
BI

85
-2

1
BI
85
-2

3
BI
85
-2

5
BI
85
-2
6

BI
85
-2
7

BI
85

-2
9

BI
85

-3
2

BI
85

-3
6

BI
85
-3
8

BI
85

-4
0

BI
85

-4
1

BU
SH
DS

BU
SH
HW

LA
M 
V

LA
M 

H
RL
-9

RL
-1
2

RL
-1

4
RL
-1
8

RL
-2

6
RL

-4
2

RL
-4

6
RL
-4
7

RL
-6

5
RL

-6
8

RL
-9
8A

D-
 2
62
64
0

D-
 2
62

63
1

D-
 2
72
53
5

D-
 2
72

53
6

D-
 2
72
53
7

D-
 2
72
53
8

D-
 2
72
53
9

D-
 2
72
54
0

D-
 2
72

54
1

D-
 2
72
54
2

D-
 2
72

54
3

D-
 2
72
54
4

D-
 2
72

54
5

D-
 2
72
54
6

D-
 2
72
54
7

D-
 2
72
54
8

D-
 2
72
54
9

D-
 2
72
55
0

D-
 2
72

55
1

D-
 2
72
55
2

D-
 2
72
55
3

D-
 2
72
55
4

D-
 2
72
55
5

D-
 2
72
55
6

D-
 2
72
55
7

D-
 2
72
55
8

D-
 2
72
55
9

D-
 2
72
56
0

D-
 2
72

56
1

D-
 2
72
56
2

D-
 2
72
56
3

D-
 2
72
56
4

D-
 2
72

56
5

W-
 2
29

84
3

W-
 2
29
84
4

W-
 2
29

84
5

W-
 2
29
84
6

D-
 2
55
96
7

D-
 2
55
95
2

D-
 2
55
95
8

D-
 2
55
95
3

D-
 2
55

95
4

D-
 2
55

95
5

D-
 2
55
96
8

D-
 2
62
63
8

D-
 2
55
95
6

D-
 2
55

95
9

D-
 2
55

96
2

48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48

32 38 38 38 35 35 36 36 36 36 36 37 37 37 36 36 36 36 36 36 36 35 35 35 35 35 38 36 37 37 37 38 40 36 36 36 36 36 36 36 37 37 36 36 36 36 37 38

45
1 13 12 1 21 7 7 42 39 39 39 39 39 28 38 11 9 9 7 5 56 54 43 38 36 35 34 39 1 14 49 33 23 23 8 8 49 55 57 4 2 36 8 11 32 23 16

93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 94 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93

50 54 59 59 57 57 49 49 53 53 53 54 54 54 53 53 52 52 52 52 52 52 52 51 51 51 4 9 6 1 1 56 58 7 7 10 10 12 12 12 12 12 14 14 14 13 12 13

47 45 30 36 20 20 30 30 40 34 34 2 2 2 18 30 41 38 38 30 27 15 12 52 39 39 6 9 32 29 50 37 48 6 6 4 4 48 45 2 22 24 26 29 48 0 10 43

Sa
mp
le
 D
es

cr
ip

ti
on

ba
sa

lt
, 

fi
ne
-g
ra
in
ed

fe
ls
ic
 
ag
gl
om
er
at
e,
 
cl
as
ts
 
fi
ne
-g
ra
in
ed
 d

ac
it

e
an
de

si
te

, 
st
ro
ng
ly
 f

ol
ia
te
d

ba
sa
lt
 
(?
),
 
ma

gn
et

ic
 a

mp
hi
bo
li
te
, 

st
ro
ng
ly
 f

ol
ia
te
d

bi
ot

it
e 

gr
an

it
e,

 
f 
lo

ur
it

e-
be

ar
in

g,
 
me
di
um
- 
gr

ai
ne

d
ba
sa

lt
, 

pl
ag

io
cl

as
e 

me
ga

cr
ys

ts
ba
sa
lt
, 

pi
ll

ow
ed

, 
mo
de
ra
te
ly
 f

ol
ia

te
d

fe
ls
ic
 d
ik

e
fe
ls
ic
 d

ik
e,
 
cr
os
s 

cu
ts

 p
il
lo
we
d 

ba
sa
lt
 
BI

85
-9

C
rh
yo

li
te

, 
fo

li
at

ed
, 

in
te
rl
ay
er
ed
 w
it
h 

ba
sa
lt
 
BI

85
-9

C
ba
sa
lt
, 

pi
ll

ow
ed

, 
fo

li
at

ed
, 

al
te

re
d 

(e
pi

d.
, 

hb
l.
, 

ga
r.

)
rh

yo
li

te
, 

pl
ag
io
cl
as
e 

ph
en

oc
ry

st
s

an
de

si
te

ba
sa

lt
, 

pi
ll

ow
ed

, 
in
te
rl
ay
er
ed
 w

it
h 

BI
85
-1
2A
 a

nd
 B

I8
5-

12
B

ba
sa

lt
, 

pi
ll
ow
ed
, 

fo
li

at
ed

di
ab
as
e 

di
ke
, 

Pr
ot
er
oz
oi
c

fe
ls
ic
 v

ol
ca

ni
c,

 
qu

ar
tz

 p
or
ph
yr
y

ba
sa

lt
, 

1-
2%
 d
is

se
mi

na
te

d 
py
ri
te

fe
ls
ic
 d

ik
e,

 
cr
os
s 

cu
ts
 B

I8
5-

17
bi

ot
it

e 
rh

yo
li

te
ba

sa
lt

, 
pi

ll
ow

ed
da

ci
te

 b
re

cc
ia

, 
st
ro
ng
ly
 f

ol
ia

te
d

ba
sa

lt
ic
 
an

de
si

te
, 

hy
al
oc
la
st
it
e

ba
sa

lt
ic
 a

nd
es

it
e,

 
di

ke
da

ci
te

la
mp
ro
ph
yr
e 
di

ke
ba
sa

lt
ic
 a

nd
es

it
e,

 
fo
li
at
ed

an
de
si
te
, 

pi
ll

ow
ed

bi
ot

it
e 

gr
an

it
e,

 
fo

li
at

ed
ga

bb
ro

, 
co

ar
se

-g
ra

in
ed

ga
bb
ro
, 

fo
li

at
ed

da
ci

te
, 

la
pi
ll
i 

tu
ff

rh
yo

li
te

, 
fe
ls
ic
 
tu

ff
se
ri

ci
te
 s

ch
is
t,
 
di

ss
em

in
at

ed
 p

yr
it
e

se
ri
ci
te
 s

ch
is
t,
 
di
ss
em
in
at
ed
 p

yr
it
e

qu
ar

tz
-c

al
ci

te
 v

ei
n

ch
lo

ri
te

 s
ch
is
t

da
ci

te
, 

qu
ar

tz
 
fe

ld
sp

ar
 p

or
ph
yr
y

to
na

li
te

, 
fe
ls
ic
 p

ha
se

, 
to
na
li
te
 o

f 
Re
st
 
Is
la
nd

da
ci

te
mo

nz
od

io
ri

te
, 

ma
fi
c 

ph
as
e,
 
cu

t 
by

 t
on
al
it
e 

of
 R

es
t

mo
nz

od
io

ri
te

, 
ma
fi
c 

ph
as
e,
 
cu
t 

by
 t

on
al
it
e 

of
 
Re
st

to
na

li
te

, 
fe
ls
ic
 p

ha
se

, 
to

na
li

te
 o

f 
Re
st
 
Is
la
nd

sh
ea
re
d 

qu
ar
tz
 i
te

ba
sa
lt
, 

Io
w-
Ti
02
, 

ma
fi
c 

sc
hi

st
ba
sa
lt
, 

Io
w-
Ti
02
, 

po
rp
hy
ri
ti
c,
 
fo
li
at
ed

ba
sa
lt
, 

hi
gh

-T
i0

2,
 
fo

li
at

ed
bi
ot
it
e 

gr
an

it
e,

 
fo
li
at
ed

Is
la
nd

Is
la
nd



RL
-9
8B

RL
-9
9A

RL
-9
9B

RL
-1
05

RL
-1

41
A

RL
-1

41
B

RL
-1

41
E

RL
-1
42

RL
-1
43

RL
-1
54

RL
-1
70

RL
-1

87
B

RL
-1

89
RL
-1
90

RL
-1
97

RL
-2
41

RL
-2
60

RL
-2

67
RL
-2
77

RL
-2
80

RL
-2

84
RL

-2
84

B
RL

-2
94

B
RL
-3
03

RL
-3

15
RL
-3
19

RL
-3
43
B

RL
-3

43
C

RL
-3

55
B

RL
-3

57
RL
-3
68

RL
-3
84

RL
-3
85

RL
-4

14
B

RL
-4

14
C

RL
-4

14
D

RL
-4
16

RL
-4
19

RL
-4
20

RL
-4

21
RL

-4
58

A
RL

-4
58

B
RL

-4
58

C
RL

-5
25

RL
-5
48

RL
-5

51
84
-1

84
-2

La
b 

No
. 

La
ti
tu
de

de
g.

mi
n.

se
c.

D-
 2
55

96
3

D-
 2
55

96
4

D-
 2
55

96
5

D-
 2
55
96
1

D-
 2
55

93
1

D-
 2
55

93
2

D-
 2
55

93
3

D-
 2
55

94
0

D-
 2
55
93
4

D-
 2
55

96
0

D-
 2
55

97
7

D-
 2
55

94
9

D-
 2
55
95
1

D-
 2
62

63
7

D-
 2
55

97
6

D-
 2
55

96
9

D-
 2
55

94
8

D-
 2
55

97
3

D-
 2
55

98
2

D-
 2
55

97
4

D-
 2
55

97
2

D-
 2
55
94
3

D-
 2
55

95
0

D-
 2
55
97
5

D-
 2
55

96
6

D-
 2
55
94
4

D-
 2
55

94
1

D-
 2
55

94
2

D-
 2
55

95
7

D-
 2
55
98
4

D-
 2
55
97
0

0-
26
26
39

D-
 2
55

98
3

D-
 2
55
94
5

D-
 2
55

94
6

D-
 2
55

94
7

D-
 2
55

93
8

D-
 2
55

97
9

D-
 2
55
98
0

D-
 2
55

98
1

D-
 2
55
93
5

D-
 2
55

93
7

D-
 2
55

93
6

D-
 2
55

97
8

D-
 2
55

97
1

D-
 2
55

93
9

D-
 2
62

62
7

D-
 2
62

63
2

=
w
 =
 =
 <

48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48

=
=
=
s
;

38 38 38 37 35 35 35 35 35 36 36 34 34 36 35 35 35 36 36 36 34 34 34 36 36 36 36 36 36 36 36 36 36 35 35 35 37 36 36 36 35 35 35 37 36 36 36 36

=
  
=
;
=

16 22 23 31 47 47 47 40 10 57 10 44 45 9 59 34 19 54 16 41 21 21 49 53 14 18 8 8 51 50 17 53 54 56 56 56 5 16 15 16 5 5 5 36 40 23 32 36

Lo
ng
it
ud
e

Sa
mp
le
 D
es
cr
ip
ti
on

de
g.
mi
n.
se
c.

93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93 93

5
5
=
=

13 12 12 15 20 20 20 20 20 17 16 22 22 12 13 20 21 18 15 19 25 25 22 19 23 14 10 10 9 10 8 9 8 17 17 17 12 15 15 15 22 22 22 10 6 7 13 13

=
=
=
=

43 30 32 22 33 33 33 36 36 18 25 28 28 49 55 21 20 10 42 33 6 6 28 6 20 57 4 4 44 16 52 3 40 41 41 41 47 27 27 17 27 27 27 21 41 6 13 12

=
=
=
=
=
=
=
=
B
S
=
=
=
=
S
=
=
.
=
.
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
S
=
=
=
=
=
=
=
=
=
S
=
=
=
=
=
*
«
=
=
=
«
*
«
«
=
A
«

ma
fi

c 
in
cl
us
io
n 

in
 R

L-
98
A

bi
ot
it
e 

gr
an

it
e,

 
fo

li
at

ed
la
mp
ro
ph
yr
e

bi
ot
it
e 

gr
an

it
e,

 
fo

li
at

ed
ch

lo
ri

te
-a

mp
hi

bo
le

 s
ch

is
t,

 
ca
rb
on
at
e-
 r
ic
h 

zo
ne

ch
lo

ri
te

-a
mp

hi
bo

le
 s

ch
is

t,
 
ma
ss
iv
e 

am
ph
ib
ol
e-
ri
ch
 z

on
e

ch
lo
ri
te
-a
mp
hi
bo
le
 s

ch
is

t
fe
ls
ic
 t

uf
f(

?)
, 

ca
rb
on
at
e-
 
an
d 

py
 ri

te
- 
ri
ch
 b

io
ti
te
 s

ch
is
t

am
ph
ib
ol
e 

sc
hi

st
, 

de
ns

e,
 
ma
ss
iv
e,
 
ra

di
at

in
g 

am
ph

i 
bo
le
s

bi
ot

it
e 

gr
an
it
e

ba
sa

lt
, 

Io
u-
Ti
02
, 

st
ro

ng
ly

 f
ol

ia
te

d
le
an
 
ir
on
 -f

or
ma

t 
io

n
le

an
 i

ro
n-

 f
or

ma
t i

on
, 

am
ph
ib
ol
e-
 
an
d 

ma
gn
et
it
e-
 
ri
ch

la
mp
ro
ph
yr
e

ba
sa
lt
, 

hi
gh
-T
i0
2

rh
yo
li
te
, 

fo
li

at
ed

da
ci

te
ba
sa
lt
, 

hi
gh
-T
i0
2

an
or
th
os
it
ic
 g

ab
br

o,
 
pe
gm
at
it
ic

ma
fi

c 
tu
ff
, 

st
ro
ng
ly
 f

ol
ia

te
d

rh
yo
li
te
, 

fo
li

at
ed

fe
ls

ic
 t

uf
f

le
an

 i
ro
n-
 f
or

ma
t i

on
, 

ga
rn

et
- 

an
d 

am
ph

i b
ol
e-
 b
ea
r i

ng
ba

sa
lt

, 
hi
gh
-T
i0
2,
 
pi

ll
ow

ed
ho

rn
bl

en
de

 m
on

zo
ni

te
ga
bb
ro

ch
lo

ri
te

 s
ch

is
t,

 
ca
rb
on
at
e-
 r
ic
h 

in
 s

he
ar

 z
on

e
ch

lo
ri

te
 s

ch
is

t,
 
si
li
ce
ou
s,
 
in

 s
he

ar
 z

on
e

se
rp

en
t 
in
it
e

ba
sa
lt

sh
ea
re
d 

qu
ar
tz
 it

e
ba

sa
lt

 (
?)
, 

bi
ot

it
e-

ch
lo

ri
te

 s
ch

is
t

la
mp

ro
ph

yr
e,

 
in
tr
ud
ed
 i

nt
o 
qu
ar
tz
it
e 

of
 S

ei
ne
 G

ro
up

ch
lo

ri
te

 s
ch

is
t,

 
ca
rb
on
at
e-
 r
ic

h,
 
fr

om
 s

he
ar

 z
on

e
ch
lo
ri
te
 s

ch
is
t,
 
ch

er
t-

ri
ch

, 
fr

om
 s
he
ar
 z

on
e

ch
lo

ri
te

 s
ch

is
t,

 
ma
gn
et
 it

e-
 r
ic

h,
 
fr

om
 s

he
ar

 z
on

e
qu
ar
tz
 -p

y-
 b
ea
r i

ng
 m

at
ri
x,
 
br
ec
ci
a 

of
 
to

na
l 
it
e 

of
 G

ra
ss
y 

Is
la

nd
ga

bb
ro

, 
ce
nt
er
 o

f 
si
ll

ga
bb
ro
, 

so
ut

h 
ma
rg
in
 o

f 
si

ll
ga

bb
ro

, 
no
rt
h 

ma
rg

in
 o

f 
si
ll

le
an
 i

ro
n-

 f
or

ma
t 
io
n,
 
ca
rb
on
at
e-
 r
ic
h 

la
ye
r

le
an
 i

ro
n-
 f
or

ma
t 
io
n,
 
am
ph
ib
ol
e-
ri
ch
 
la
ye
r

le
an
 i

ro
n-
 f
or

ma
t i

on
, 

ca
rb
on
at
e-
ch
lo
ri
te
-a
mp
hi
bo
le
-r
ic
h 

la
ye
r

ba
sa

lt
fe

ls
ic

 t
uf

f,
 
sh

ea
re

d,
 
py

ri
te

-s
ta

in
ed

, 
co

mp
os

it
e 

sa
mp
le

ma
ss

iv
e 

py
rr
ho
ti
te
 h

or
iz

on
, 

in
 f

au
lt

 z
on
e

rh
yo

li
te

, 
do

ub
ly

- 
te
rm
in
at
ed
 b

lu
e 

qu
ar
tz
 p

he
no
cr
ys
ts

ga
bb
ro

, 
me

di
um

-g
ra

in
ed

, 
ma
ss
iv
e



TA
BL
E 

1a
 

LA
BO

RA
TO

RY
 
NU

MB
ER

, 
OU

TC
RO

P 
SA
MP
LE
 
LO

CA
TI

ON
S,

 
AN

D 
SA
MP
LE
 
DE
SC
RI
PT
IO
NS

Fi
el

d 
No
. 

La
b 

No
. 

La
ti
tu
de
 

Lo
ng
it
ud
e

de
g.

mi
n.

se
c.

de
g.

mi
n.

se
c.

Sa
mp

le
 D

es
cr

ip
ti

on

84
-4

84
-5

84
-6
A

84
-6
B

84
-2
2

84
-2
3

84
-5
6

84
-6
1

84
-7

4
84
-7
8B

84
-8
5

84
-8
8B

84
-9
6

84
-1

01

D-
 2
62
62
8

D-
 2
62
63
4

D-
 2
62

64
1

D-
 2
62
64
2

D-
 2
62

62
9

D-
 2
62
63
0

D-
 2
62
63
3

D-
 2
62
63
5

D-
 2
62
64
3

D-
 2
62
64
4

D-
 2
62

64
7

D-
 2
62
64
5

D-
 2
62
63
6

D-
 2
62

64
6

48 48 48 48 48 48 48 48 48 48 48 48 48 48

36 36 36 36 36 36 35 36 39 39 39 38 36 38

40 47 51 51 27 34 46 2 19 1 12 14 4 47

93 93 93 93 93 93 93 93 93 93 93 93 93 93

13 13 13 13 14 14 16 17 11 9 9 10 17 12

15 9 17 17 20 17 6 50 14 35 40 7 46 58

rh
yo
li
te
, 

do
ub

ly
-t

er
mi

na
te

d 
bl

ue
 q

ua
rt

z 
ph

en
oc

ry
st

s
ba
sa
lt

, 
hi

gh
-T

i0
2,

 
mo
de
ra
te
ly
 f

ol
ia
te
d,
 
py
ri
te
-b
ea
ri
ng

ho
rn
bl
en
de
 d

io
ri

te
, 

ma
fi
c 

bo
rd

er
 p

ha
se
, 

Gr
as

sy
 I

sl
an

d 
to
na
li
te

ho
rn
bl

en
de

 m
on
zo
di
or
it
e,
 
ma

fi
c 

bo
rd

er
 p

ha
se
, 

to
na
li
te
 o

f 
Gr

as
sy

 I
sl

an
d

fe
ls
ic

 t
uf
f,
 
bl

ue
 q

ua
rt

z 
ph

en
oc

ry
st

s,
 
st

ro
ng

ly
 f

ol
ia
te
d

fe
ls
ic

 t
uf

f,
 
bl

ue
 q

ua
rt

z 
ph
en
oc
ry
st
s,
 
st

ro
ng

ly
 f

ol
ia

te
d

ga
bb
ro
, 

me
di

um
-g

ra
in

ed
, 

li
ne

at
ed

ba
sa
lt

bi
ot
it

e 
gr
an
od
io
ri
te
, 

mo
de

ra
te

ly
 f

ol
ia

te
d

bi
ot
it
e 

gr
an

it
e,

 
bl

ue
 q

ua
rt

z 
ph
en
oc
ry
st
s,
 
no

n-
fo

li
at

ed
bi

ot
it

e 
gr
an
it
e,
 
bl

ue
 q

ua
rt

z 
ph

en
oc

ry
st

s,
 
no

n-
fo

li
at

ed
bi

ot
it
e 

gr
an
od
io
ri
te
, 

mo
de
ra
te
ly
 f

ol
ia
te
d

ba
sa
lt
, 

am
ph

ib
ol

e 
po

rp
hy

ob
la

st
s

bi
ot
it

e 
gr
an
od
io
ri
te
, 

mo
de

ra
te

ly
 f

ol
ia
te
d



TA
BL

E 
1b

 
MA
JO
R 

CO
NS

TI
TU

EN
TS

-W
AV

EL
EN

GT
H 

DI
SP
ER
SI
VE
 
XR
F 

GR
AV
IM
ET

RI
C,
 
FI

RE
 
AS
SA
Y-
AA
 
(A
U)
 

AN
D 

MI
SC
EL
LA
NE
OU
S 

AN
AL

YS
ES

 
Fi

el
d 

No
. 

SI
02
 %

 A
L2

03
 
%F

ET
03

 %
 M
GO

 %
 

CA
O 
% 

NA
20

 %
 

K2
0 
% 

TI
02

% 
P2
05
 
% 

HN
O 
% 

LO
I 

90
0C
 
FE
O 
% 

H2
0+
 %

 H
20

- 
% 

C0
2 
% 
AU

-P
PM

8
4

-4
8
4
-5

84
-6

A
84

-6
B

84
-2

2
84

-2
3

8
4

-5
6

84
-6

1
84

-7
4

84
-7

88
84

-8
5

84
-8

8B
8

4
-9

6
84

-1
01

7
3
.3

5
1
.3

4
6
.3

5
1
.2

72
.1

7
6
.6

4
7
.2

5
1
.3

6
8
.5

7
0
.3

69
.1

6
9
.7

4
7
.8

7
0
.9

1
1

.5
1
2
.6

1
3
.8

1
8
.7

11
.1

1
0

.9 14
1
3
.7

1
5

.3
1
4
.9

1
5

.2
15

.1 14
1
4
.8

7
.3

1
7

.3
1

3
.6

7
.8

6
8
.3

7
3
.0

4
1
0
.9

1
4

.9
2

.6
7

2
.4

7
2

.7
5

2
.5

3
1
4
.6

2
.2

2

0.
91

4
.2

9
9
.1

4
5
.7

1
.4

6
1

.1
8

9
.6

3
5
.8

6
2
.5

7
1
.3

6
1
.4

8
1
.2

8
7
.0

7
1

.2
4

0
.7

8
7.

41
1
0
.7

8
.1

2
1
.3

2
1

.4
2

13
.1

8
.6

2
1

.1
3

2
.9

1
2
.8

4
2
.9

3
9
.3

5
2
.7

0.
81

1
.9

3
1
.8

9
4
.4

4
0

.4
1

3
.7

6
1

.6
5

2
.3

7
4
.6

3
4
.3

5
4
.4

4
4
.2

9
1

.9
4

4
.2

2

1
.8

8
0
.5

8
0
.3

8
0
.7

3
1

.4
8

0
.5

6
0.

1
0
.1

3
2
.4

3
2
.2

3
2
.2

9
2
.3

8
0
.1

2
2
.5

9

0
.6

7
1
.7

7
0
.8

3
0

.5
0
.6

5
0
.4

9
0
.5

4
1

.3
8

0
.3

0
.2

8
0.

31
0
.2

9
0
.9

2
0
.2

6

0
.1

8
0
.2

6
<

0.
05

0
.3

3
0
.1

8
0
.0

9
<

0.
05

0
.1

6
0
.1

3
0
.1

3
0
.1

2
0
.1

2
0
.0

8
0
.1

2

0
.0

5
0.

21
0
.2

2
0.

11
0
.1

3
0
.0

4
0
.1

8
0
.2

4
0
.0

2
0
.0

3
0
.0

3
0
.0

3
0.

21
0
.0

2

2
.1

2
1
.6

9
1.

85
1
.4

8
2
.4

7
0.

91
1.

74
1
.4

7
1.

95
0
.9

4
0
.6

0
.3

2
3
.9

2
0
.3

4

4
.9

6
1
0
.7

8
.1

4
.7

4
6

.3
1

2
.1

8
.0

8
9
.4

8
1
.5

4
1
.1

9
1
.1

7
1

.2
4

9
.8

1
.0

9

2
.0

8
1

.7
4

2
.9

5
1

.9
3

2
.5

3
0
.7

8
1

.7
1

.9
4

1.
51

0
.5

1
0
.5

6
0
.3

5
2
.8

8
0.

31

0
.0

8
0
.0

9
0
.0

7
0
.0

4
0

.0
8

0
.0

7
0.

11
0
.0

6
0
.1

3
0
.0

3
0

.0
7

0
.0

4
0
.0

5
0
.0

5

0
.1

3
0
.8

4
0.

11
0

.0
7

0
.0

6
0
.0

2
1.

01 0
.4

<0
.0

1
0

.1
6

0
.0

2
<0

.0
1

1
.8

<
0.

01

oo



oooo

ii ^^rsi^ 
ii oooo

(M || . . . . S- (\J
o ii oooo*- in ro «- o «- 
o

oo   o *oro<- *rvi
O                 .. hO «-  O     O   O     O  

o ooooooh-oooh-oo«-o«-o«- o ooo«-ro«-ro«-o o

IIOOOOOOOOOOOO OOOOOOOOO 'OOOOOOOOOO   O O (M O O

IIOOOOOOOOOOOOOOOOOOOOO OOOOOOOOO OOOOOOOOOO OOOOO

<MO»o-OK>o>*«--o «- o co >o
O

«- (M «- s» (M «-

in o CM eo m
 '  

fO fM O <MO (M O «- fM «-(MOrOO(M«-fM«-fM«-fM «-

>o«-«-co «-m«-

II OOOO OOOOOOOOOOO OOOO«- OOOOOOOOOO OOOOOO

«-«-«- -«-ooo
II OO OOOOOOOOOOOOOOOOOO O O OOO OO OO OO OOOO OOOO

n oo ooooooooooo(Moo(\i«-oo o(\i (\iooooo«-oooo <-oo<-«-oooo

o(MCO(M(\io»N* (\iin>o>»«-or^.

«-ro   o ̂» o» o in
«-co o»co>o«-roco

(Moino»(M   > o o

n>O(MO»roco«-«-eo*-«-«-«-(Mco«-N»h.T-«->o(M

(\J



BI
84

-1
B

BI
84
-4

BI
85

-1
A

BI
85

-1
B

BI
85

-5
A

BI
85
-6

BI
85

-7
A

BI
85

-7
B

BI
85

-9
A

BI
85

-9
B

BI
85

-9
C

BI
85
-1
2A

BI
85
-1
2B

BI
85

-1
2C

BI
85

-1
3

BI
85

-1
4

BI
85

-1
6

BI
85

-1
7

BI
85
-1
7B

BI
85

-1
8

BI
85

-1
9

BI
85

-2
0

BI
85

-2
1

BI
85
-2
3

BI
85

-2
5

BI
85

-2
6

BI
85

-2
7

BI
85

-2
9

BI
85
-3
2

B1
85

-3
6

BI
85

-3
8

BI
85

-4
0

BI
85
-4
1

BU
SH
DS

BU
SH

HU
LA

M 
V

LA
M 

H
RL
-9

RL
-1

2
RL
-1
4

RL
-1
8

RL
-2
6

RL
-4
2

RL
-4
6

RL
-4

7
RL

-6
5

RL
-6
8

RL
-9
8A

MA
JO
R 

CO
NS
TI
TU
EN
TS
 -
WA
VE
LE
NG
TH
 D

IS
PE

RS
IV
E 

XR
F 

GR
AV
IM
ET
RI
C,
 
FI

RE
 A

SS
AY
-A
A 

(A
U)
 

AN
D 

MI
SC

EL
LA

NE
OU

S 
AN
AL
YS
ES
 

SI
 0
2 
% 
AL

20
3 

%F
ET

03
 %
 M
GO

 %
 
CA

O 
% 
NA

20
 %
 

K2
0 
%

51
.6

72
.1

61
.5

42
.7

72
.7 48

53
.1

62
.1

71
.1

67
.8

51
.3

69
.7 61 51

50
.2

49
.4

70
.8

48
.5

65
.6

70
.4

48
.2

65
.1

54
.4

55
.1

65
.5

46
.3

54
.9

58
.1

72
.1

49
.9

49
.1

68
.8

73
.2

66
.9

68
.2

67
.9

51
.7

56
.5

67
.6

71
.9

48
.5

43
.4

53
.5

68
.1

13
.1

13
.9

16
.5

16
.6

14
.8

15
.8

14
.1

17
.4

15
.5

15
.7

12
.7 15

15
.2

14
.2

15
.7

15
.3

15
.3

14
.8

16
.3

15
.4

15
.1

13
.8

15
.9

12
.6 16

9.
53

15
.1 15

13
.8

14
.7

13
.9

14
.7

13
.7

14
.7

15
.3

10
.9

14
.9

16
.4

15
.4

16
.3

13
.8

15
.6

13
.5

15
.8

14
.5

1.
86

6.
23

21
.7

0.
84

13
.6

9.
63

4.
03

1.
44 3

17
.7

3.
12 6.
5 14

11
.1 15

1.
74

13
.6

3.
05

1.
58

14
.4

5.
44

11
.8

9.
75

3.
99

8.
33

11
.5

10
.5

2.
77

12
.8

14
.8

3.
41

1.
72

3.
92

2.
43

8.
99

7.
99 6.
8

2.
39

1.
17

15
.2

12
.9

14
.2

2.
53

4.
26

0.
52

1.
27

3.
84

0.
32

5.
74

8.
35 2.
1

0.
61

1.
66

4.
85 1.
3

4.
31

6.
27

4.
69

3.
95

0.
74

7.
79

1.
32 0.
8

6.
91

3.
02

4.
48 8.
4

2.
09 18

3.
86

3.
69

0.
57

6.
51

7.
57

1.
74

0.
68

1.
47

0.
78

1.
01 7

4.
17

0.
93

0.
49 6.
5

7.
98

4.
43

1.
36

12
.6

2.
98 3.
9

6.
27

1.
33

12
.8

5.
97

3.
35

1.
48

2.
78 6.
7

1.
14

2.
52

8.
64

10
.8

9.
43

1.
63

10
.1

2.
95

0.
94 10

3.
12

7.
79

6.
71

2.
48

9.
11

7.
11

7.
57

1.
75

9.
67

8.
09

3.
36

2.
11 2.
3

1.
97

2.
58

7.
56

5.
63

2.
54

0.
16 10

10
.1 6.
7

3.
06

1.
11

5.
64

3.
41

1.
31

6.
37

2.
08

3.
77

6.
19

6.
13

6.
51

3.
65

3.
97

4.
68

3.
28

3.
43

3.
01

5.
82

2.
53 5.
7

6.
4

1.
96

4.
92

2.
48

4.
96

5.
13 0.
9

4.
9

3.
1

4.
12

3.
47

3.
29

4.
37

2.
69

5.
73

4.
42

3.
82

3.
55 4.
2

4.
94

2.
61

1.
71

2.
32

4.
05

4.
83

0.
14 0.
5

1.
46

0.
51 1.
8

0.
25

1.
55

1.
57

1.
62

0.
21

0.
19

3.
69 1.
3

0.
69

1.
27 0.
7

1.
68

0.
68 2.
4

2.
6

1.
13

1.
63

1.
29

0.
09

1.
85

1.
98

0.
39

0.
33

3.
82

0.
38

0.
51

1.
27

4.
23 1.
4

3.
04

0.
75

2.
53

2.
57

2.
18

3.
98

0.
18

0.
11

0.
25

2.
19

TI
02
 %
 P
20
5 
%

1.
41

0.
38 1.
7

1.
75

0.
09

1.
16

1.
15

0.
52

0.
19 0.
4

1.
88

0.
36

0.
76

0.
74

0.
82

1.
99

0.
21

0.
93

0.
35

0.
21

1.
04

0.
59

0.
67 0.
6

0.
41

0.
71

1.
02 1

0.
23

0.
99 1.
2

0.
38

0.
19

0.
39

0.
26

0.
63

0.
78

0.
67

0.
26

0.
36

1.
26

0.
65

1.
85

0.
27

0.
13

0.
11

0.
15

0.
13

<0
.0
5

0.
1

0.
32 0.
2

0.
07

0.
14

0.
15 0.
1

0.
13

0.
07

0.
07 0.
2

0.
07

0.
08

0.
15

0.
08

0.
08

0.
24

0.
06

0.
36

0.
16

0.
47 0.
1

0.
09

0.
06

0.
08

0.
09

0.
11

0.
06

0.
12

0.
12

0.
18

0.
47

0.
41

0.
12

0.
08 0.
1

0.
08

0.
19

0.
13

MN
O 
% 

LO
I 

90
0C

0.
28

0.
02

0.
12

0.
45

<0
.0
2

0.
21

0.
16

0.
04

<0
.0
2

0.
04

0.
26

0.
02

0.
08

0.
27

0.
24

0.
21

<0
.0

2
0.
23

0.
03

<0
.0
2

0.
22

0.
09

0.
28

0.
23

0.
07

0.
13

0.
26

0.
21

0.
07

0.
15

0.
22

0.
03

<0
.0
2

0.
05

0.
03

0.
05

0.
12 0.
1

0.
03

<0
.0

2
0.
22

0.
19

0.
18

0.
02

0.
69

0.
79 2.
9

4.
19

0.
75

0.
53

1.
77

1.
76

1.
11

1.
16

0.
78

1.
21

2.
08

1.
51

1.
98

1.
58 1.
1

0.
88

1.
63 1.
1

1.
4

1.
89 1.
4

1.
85

1.
83

2.
26

0.
71

0.
51

0.
55 1.
2

1.
43

1.
68

0.
79

1.
86

2.
08

2.
34

0.
84 1

2.
36

1.
63

2.
29

5.
53

0.
36

0.
45

FE
O 
% 

H2
0+
 %
 H

20
- 

%

9.
15

0.
44

4.
59 17

0.
24

9.
03

7.
17

2.
69 0.
8

2.
14

12
.9

2.
24

4.
92

10
.5 7.
5 11

0.
99

9.
44

2.
01 0.
7

10
.9 3.
8

8.
85 7.
4

2.
77

5.
74

8.
92

8.
09 1.
4

9.
14 11

1.
99 1.
3

2.
78 1.
1

6.
1

4.
45

3.
56

1.
23 0.
3

10
.3 9.
8

9.
36

1.
35

1.
45

0.
42

2.
05

4.
58

0.
32 1.
6

2.
54

1.
74 0.
8

1.
08

1.
92

1.
41

2.
68

2.
16

2.
54 2.
3

0.
72 1.
8

1.
29

0.
63

2.
24

1.
77

1.
89

2.
39

1.
72

3.
89

1.
26

1.
15

0.
43

1.
09

2.
57

1.
39

0.
85

0.
96 1.
1

1.
36

1.
69

1.
28

1.
15

1.
48

2.
24 3.
9

1.
31

0.
52

0.
04

0.
12 0.
1

0.
09 0.
1

0.
02

0.
12

0.
13

0.
04

0.
12

0.
07

0.
06

0.
02

0.
09

0.
08

0.
19

0.
24

0.
19

0.
24

0.
19

0.
11

0.
19 0.
2

0.
16

0.
14

0.
04 0.
1

0.
13

0.
09

1.
21

0.
09

0.
16 0.
3

<0
.0

1
<0
.0
1

0.
03

0.
01

0.
01

<0
.0
1

<0
.0
1

0.
04

0.
02

<0
.0

1
0.
04

C0
2 
% 
AU
-P
PM

0.
25

<0
.0
1

1.
49

1.
78

0.
34

0.
02

0.
02

0.
01

0.
34

0.
22

<0
.0
1

<0
.0
1

<0
.0
1

0.
04

0.
05

0.
02 0.
3

0.
02

0.
11

0.
11

0.
12

0.
02

0.
09

0.
28

0.
26

0.
22 0.
1

0.
02

0.
02

0.
03

0.
05

0.
21

<0
.0

1

1.
26

1.
19

1.
59

0.
21

0.
32

1.
47

<0
.0
1

1.
26

2.
74

0.
07

<0
.0
1

0.
02

4
0.
01
1

1.
2

0.
01

4



ZZ'O
 

S
ri 

6L
'0 

n
 

6
rO

 
l>

 
V

£
 

6
8

'0
 

S
'£

 
9
'9

l 
V

i 
*

'9
£

 
£

'Z
l 

6'£L
 

V
86-1M

SZ'O
 

8
'1

 
SZ'O

 
Z 

*
9

'0
 

l>
 

6
'£

 
V

l'l 
£
'£

 
S

'£
l 

£ 
£Z 

Z
'O

l 
9
'Z

l 
89-1H

W
O

 
W

l 
£Z

'0 
8
'1

 
ZS'O

 
l> 

SS'O
 

S
'l 

17 
6
'0

 
1L'<7 

8
'1

 
9*^1 

S9-1M
£

^'0
 

98'Z
 

Z
rO

 
W

£
 

Z
O

'I 
9
'^

 
6
'0

 
Y

*i 
£

l'l 
£'Z

 
l"6 

9
'0

 
6

'0
l 

*? 
Z

'SZ
 

Z^-1M
6
0
'0

 
£9'0 

l'>
 

S'O
 

Z'O
 

l> 
Z'*> 

Z
Z

'l 
^'S

 
££ 

1'6 
9'6Z

 
9
'£

^ 
Z

'9 
9^-1M

Z
l'O

 
S

l'l 
^I'O

 
I'l 

8
£

'0
 

l> 
J.'Z 

£8'0 
^
'£

 
I'lZ

 
Z

'9 
9'£S

 
£'8Z

 
9

'0
l 

Z
^-1»

ZZ'O
 

8
'I 

IZ
'O

 
Z

'l 
Z

9'0 
l> 

L 
^I'Z

 
£
'6

 
ZO

'ZS 
*
'S

l 
SZl 

Z
'09 

Z
'8

l 
9Z

-18
ZZ'O

 
6
S

'l 
Z

l'O
 

9
'1

 
Z

9'0 
l> 

8
'8

 
9Z

'Z
 

8
'0

l 
69 

£'81 
8^1 

6'O
Z

 
^'81 

81-1M
S

O
'l 

£Z
'9 

88'0 
8
'S

 
S

6
'l 

Z 
6
'0

l 
9
l'Z

 
Z

'O
l 

I'O
^ 

£
'6

 
8
'9

9
 

S'6Z
 

Z
'6^ 

^l-1»
H

'O
 

Z
6'0 

S
l'O

 
8

'0
 

l£
'0

 
l> 

S
'Z

 
W

O
 

^'£
 

9'O
Z

 
Z

'9 
ZS 

Z
'Z

Z
 

1'8 
Z

l-1»
H

'O
 

£
6

'0
 

S
l'O

 
I 

S
£'0 

Z
'Z

 
SZ'O

 
8'Z

 
8

'^
l 

£
'^

 
S

'S
£ 

S
'8

l 
S

'6
 

6-1»
	H HV1 
	A HV1

MHHsna
saHsns
i*-ssia
o^-ssia
8£-58I8 
9£-58I8 
ZE-S8I8 
62-5818 
Z2-58I8 
92-5818 
52-5818 
£2-5818 
12-5818 
02-5818 
61-5818 
81-5818 
8ZI-58I8 
Zl-5818 
91-S8I8

£1-5818
32L

-58I8
821-5818
V

Z
I-S

8I8
36-5818
86-5818
V

6-58I8
8Z

-58I8
V

Z
-S8I8

9-S
8I8

V
S-S8I8

81-5818
V

I-S
8I8

6
0
'0

 
W

O
 

6
0
'0

 
ZZ'O

 
l£

'0
 

Z
'l 

Z
'O

 
Z

'Z
 

£
6

'0
 

S'O
 

£
'£

l 
Z

'O
 

9
'0

£
 

I'S
l 

6 
W

O
 

W
£

 
IS'O

 
S

9'£ 
Z

Z
'l 

*'fi 
I 

6
'^

 
£
'l 

Y
Z

 
*
'0

l 
9
'0

 
Z

'£
l 

8
'S

 
Z

'l£
 

8

H
dd 

H
I 

H
dd 

8A
 

H
dd 

H
I 

H
dd 

ii3 
H

dd 
O

H 
H

dd 
AQ

 
H

dd 
91 

H
dd 

09 
H

dd 
03 

H
dd 

H
S 

H
dd 

Q
N 

H
dd 

«d
 

H
dd 

3D
 

H
dd 

V
I 

H
dd 

A 
'O

N

N
O

IIV
aiN

33N
O

D
-3M

d 
N

IS3M
 

39N
V

H
3X

3-N
O

I 
H

U
H

 dD
I 

SA
IIV

IIIN
V

R
O

 AS 
33« 

01



TA
BL
E 

1c
RE

E 
BY

 
QU
AN
TI
TA
TI
VE
 
IC

P 
WI

TH
 
IO
N-
EX
CH
AN
GE
 
RE

SI
N 

PR
E-
CO
NC
EN
TR
AT
IO
N

Fi
el
d 

No
. 

Y 
PP

M 
LA
 
PP

H 
CE
 
PP
H 

PR
 
PP
M 

ND
 
PP
M 

SH
 
PP
H 

EU
 
PP
H 

GO
 
PP
H 

TB
 
PP

H 
DY
 
PP

H 
HO

 
PP
H 

ER
 
PP

M 
TH
 
PP

H 
YB
 
PP

H 
LU

 
PP
H

RL
-9
8B

RL
-9
9A

RL
-9
9B

RL
-1

05
RL

-1
41

A
RL

-1
41

B
RL

-1
41

E
RL
-1
42

RL
-1
43

RL
-1
54

RL
-1
70

RL
-1

87
B

RL
-1
89

RL
-1
90

RL
-1

97
RL
-2
41

RL
-2
60

RL
-2

67
RL

-2
77

RL
-2
80

RL
-2
84

RL
-2

84
B

RL
-2

94
B

RL
-3
03

RL
-3
15

RL
-3
19

RL
-3

43
B

RL
-3

43
C

RL
-3

55
B

RL
-3

57
RL
-3
68

RL
-3
84

RL
-3

85
RL

-4
14

B
RL

-4
14

C
RL

-4
14

D
RL
-4
16

RL
-4
19

RL
-4
20

RL
-4
21

RL
-4

58
A

RL
-4

58
B

RL
-4

58
C

RL
-5

25
RL
-5
48

RL
-5
51

84
-1

84
-2

23
.5

16
.1

19
.7

13
.4

13 32

==
==
==
==
==
==
==
==
==
==
==
==
==
==
==
= 

.7
 

31
.4
 

4.
7 

20
.4
 

5
23

 
46

.9
 

5.
4 

21
.4
 

4.
5

20
 

44
.1

 
5.
6 

23
.7
 

5.
2

.2
 

59
.7

 
6.
8 

22
.9
 

3.
9

1.
02

1.
06

1.
15

0.
89

5. 4. 3.

7 
<1

5 
<1 <1

6 
<1

0. 0. 0. 0.

79 55 53 47

2.
5

1.
7

2.
1

1.
4

0.
33 0.
2

<.
1

0.
23

2.
62

1.
67

1.
97

1.
43

0.
43

0.
24

0.
29

0.
22

15
.3

14
.3 15

60
.2 22

32
.1

24
.9

10
.6

16
.1 32

24
.4 3.
7

6.
7

4.
2

24
.3

14
.1

22
.2

22
.5 11 7.
9

9.
8

68
.2

19
.4

39
.4 2

32
.1

16
.3

28
.7

12
.3 4.
3

21
.6

49
.3 12

49
.5 0.
6

13
.3

26
.9 5.
8

19
.4 3.
7

3.
6

1.
6

4.
6

21
.4 44 4.
6

75 5.
7

74
.7

42
.2

58
.2

34
.2 9.
1

41
.7 10
9 33 10
5 1

26
.4

50
.2

14
.5

43
.7 9 8
3.

9

10
.2 42 10
4 9

8.
3

1.
2

7.
5

6.
4 7

5.
4

1.
6 5

12
.6 5.
1

13
.2 0.
3

2.
5

5.
5

<0
.5 6.
1

1.
5 1

0.
6

1.
7

5.
3

13
.1 0.
6

29 4.
6

44
.3

31
.3

27
.5

25
.8 6.
6

18
.5

43
.8

25
.4

49
.6 0.
9

10
.4 19

10
.3

25
.6 7.
2

7.
1 3

6.
2

19
.1

64
.3 5.
1

4.
7

1.
6

5.
5

8.
8 6

6.
9

2.
5

3.
6

7.
2

6.
8

8.
9

1.
5 2

3.
2

1.
8

5.
7

2.
4

2.
1

1.
1

1.
6

3.
7

15
.1 1.
2

1.
02

0.
59

2.
26

2.
85

1.
02

2.
09 1.
1

0.
91

1.
02

2.
09

2.
14

0.
16

0.
67

0.
68

1.
05

1.
53

0.
92 0.
8

0.
46

0.
66

0.
92

3.
33

0.
81

5.
1

2.
5

9.
1

10
.7 5.
7 8

3.
7

6.
2

4.
9

7.
9

6.
9

2.
2

2.
7

4.
3

9.
7

3.
4

3.
4

2.
4

3.
2

18
.2 3.
5

<1
 

0.
54

<1
 

0.
55

1.
3 

2.
6 

0.
49

2 
2.

31
<1
 

0.
84

1 
1.

25
<1
 

0.
93

<1
 

0.
28

<1
 

0.
58

<1
 

1.
25

1 
0.

89

<1
 

<.
1

<1
 

0.
22

<1
 

0.
12

0.
9 

4.
5 

0.
95

<1
 

0.
38

<1
 

0.
85

<1
 

0.
87

<1
 

0.
39

<1
 

0.
25

<1
 

0.
34

3.
4 

15
 

2.
8

0.
8 

3.
4 

0.
75

1.
5

1.
7

1.
24 6.
7

2.
4

3.
4 3

1.
1

1.
5

3.
3

2.
4

0.
4

0.
7

0.
4

2.
89 1.
4

2.
6

2.
6

1.
3

0.
9

1.
1

7.
97 2.
4

0.
26

0.
23

<0
.0
5

0.
93

0.
38

0.
43

0.
43 <.
1

0.
23

0.
42

0.
36 <-
1

<.
1

<.
1

0.
37 <.
1

0.
41

0.
38

0.
15 >.
1

0.
15 1.
2

0.
35

1.
83 1.
6

1.
16

6.
29

2.
69

2.
71

2.
89

1.
03

1.
63

2.
72

2.
44

0.
34 0.
7

0.
45

2.
65

1.
25

2.
51

2.
56

1.
25

0.
78

1.
29

9.
29

2.
31

0.
27

0.
24

0.
17

0.
91

0.
41

0.
37

0.
44

0.
16

0.
23

0.
36

0.
35

0.
04

0.
11

0.
07

0.
46

0.
17

0.
37

0.
38

0.
19

0.
11

0.
21

1.
55

0.
35



TA
BL
E 

1c
 

RE
E 

BY
 
QU
AN
TI
TA
TI
VE
 
IC

P 
WI
TH
 
IO
N-
EX
CH

AN
GE
 
RE
SI
N 

PR
E-
CO
NC
EN
TR
AT
IO
N

Fi
el
d 

No
. 

Y 
PP
M 

LA
 P

PM
 C

E 
PP

M 
PR
 
PP
M 

NO
 
PP
M 

SM
 P

PM
 
EU
 P

PM
 G

O 
PP
M 

TB
 
PP
M 

DY
 P

PM
 
HO
 P

PM
 
ER
 
PP
M 

TM
 
PP
M 

YB
 P

PM
 
LU
 P

PM

84
-4

84
-5

84
-6
A

84
-6
B

84
-2
2

84
-2

3
84

-5
6

84
-6
1

84
-7
4

84
-7
8B

84
-8
5

84
-8
8B

84
-9
6

84
-1
01

85
.8

38
.4

16
.5

14
.5 12
1

12
8

9.
3 30 9.
8

17
.3

15
.7 16 19

15
.8

26
.3

17
.2 5.
1

15
.8

40
.8

53
.6 2

7.
3

27
.1

28
.7

24
.5

22
.7 3.
7

24
.2

64
.6

39
.4

10
.2 35

97
.7 12
4

4.
7

18
.4

54
.2

57
.1

49
.1

52
.5 8.
9

49
.3

7.
9

4.
6

<0
.5 4.
2 12

15
.8

<0
.5 0.
6

4.
9

4.
3

3.
7

1.
8

<0
.5 3.
8

44
.5

22
.9 6.
8

23
.3

60
.2

72
.2 2.
9 13

22
.7

24
.8

22
.3

22
.3 5.
7 22

11
.1 4.
6 1

3.
5 14

15
.7

<0
.5 2.
6

2.
2

1.
8 2

0.
6

<0
.5 2

2.
58

1.
67

0.
86

1.
58

3.
07

3.
35

0.
61

1.
46

0.
94

1.
07

1.
03

1.
02

0.
91

0.
99

14
.4 6.
7

3.
2

4.
7

19
.5 21 4.
2

5.
2

3.
3

4.
3 4

4.
1

3.
9 41

3.
6

1.
3

0.
7

0.
8

3.
9

4.
1

0.
6

1.
2

0.
5

0.
9

0.
8

0.
8 1 1

16
.1 7.
1 3

2.
9

22
.2

23
.3 1.
4

5.
7 2 3 3

2.
9

3.
9

2.
9

3.
34 1.
5

0.
69

0.
57

4.
83

4.
94

0.
28

1.
18

0.
39

0.
64 0.
6

0.
58

0.
76

0.
56

10
4.

47
2.
09

1.
48

14
.5

14
.6

0.
95

3.
51

1.
06

1.
71

1.
57 1.
5

2.
2

1.
59

1.
48

0.
64

0.
29

0.
17

2.
08

2.
08

<0
.0

5
0.
49

0.
15

0.
23

0.
18

0.
19

0.
28 0.
2

10
.5

4.
29

1.
95

1.
34

14
.4

14
.5

0.
93

3.
23

1.
15 1.
8

1.
67

1.
66

2.
23 1.
6

1.
7

0.
63

0.
29

0.
21

2.
23

2.
28

0.
11

0.
45

0.
17

0.
26

0.
26

0.
25 0.
3

0.
26



TA
BL

E 
1d

 
RE

E 
BY
 
IN
AA

Fi
el

d 
No
. 

LA
 P

PM
 C

E 
PP

M 
NO
 
PP

M 
SM

 P
PM

 E
U 

PP
M 

GO
 
PP
M 

TB
 
PP

M 
TM

 P
PM

 Y
B 

PP
M 

LU
 
PP

M

BI
84
-1

B
BI
84
-4

BI
85
-1
A

BI
85

-1
B

BI
85
-5
A

BI
85
-6

BI
85
-7
A

BI
85
-7
B

BI
85

-9
A

BI
85
-9
B

BI
85

-9
C

BI
85

-1
2A

BI
85

-1
2B

BI
85
-1
2C

81
85
-1
3

BI
85
-1

4
BI
85
-1
6

BI
85

-1
7

BI
85
-1
7B

BI
85

-1
8

81
85

-1
9

BI
85
-2
0

81
85

-2
1

BI
85

-2
3

BI
85

-2
5

81
85
-2
6

8 
18

5 
-2

7
BI

85
-2

9
81
85
-3
2

BI
85
-3
6

BI
85
-3
8

BI
85
-4
0

81
85

-4
1

BU
SH
DS

BU
SH

HW
LA

M 
V

LA
M 

H
RL

-9
RL

-1
2

RL
-1

4
RL
-1
8

RL
-2

6
RL

-4
2

RL
-4
6

RL
-4
7

RL
-6

5
RL

-6
8

RL
-9
8A

12
8.
88

5.
29

4.
32

17
.4

22
.6

9.
34

21
.8

5.
95

13
.2

16
.5

4.
08

2.
66

8.
42

8.
07 2.
9

25
.8

10
.1

3.
35

37
.5

4.
22

36
.7

21
.9

53
.7

5.
33 5.
1

56
.2

3.
21 2.
8

13
.2

15
.1

28
.4

21
.5

8.
97

10
.9

46
.1

47
.7

20
.1

44
.6

16
.3

25
.3

36
.1

9.
78 7.
4

21
.6

17
.2

7.
83

54
.3

23
.1

9.
28 82

10
.8

92
.8

46
.4 13
1

13
.2

13
.1 12
2

7.
87

7.
94

28
.5 33

15
.6

13
.4 4.
2

7.
76

24
.7

18
.6

8.
69 18

13
.7

9.
56

15
.4 5.
7

5.
7

16
.7

6.
33

6.
35

18
.3

11
.8

6.
84 38

7.
17

44
.7

18
.5

63
.2

8.
35

8.
17

48
.4

7.
07

6.
38

10
.4

11
.7

4.
28

3.
43

0.
73

2
2.
64

4.
95

3.
15

1.
63

2.
74

4.
22

1.
94 3.
4

1.
98 1.
9

5.
18

1.
35

2.
17

3.
07

1.
88

2.
29

6.
05

1.
89 8.
7

2.
92

11
.7

2.
61

2.
46

7.
73

2.
24

2.
32

2.
07

1.
87

1.
46

1.
23

0.
20
7

1.
03

1.
42

0.
95
6

0.
48
3

0.
76

1.
22

0.
44

5
0.
92
4

0.
67

3
0.
76
1

1.
81

0.
41

3
0.
82
9

0.
81

4
0.
52
9

0.
84

1.
49

0.
60

6
2.

22
0.

74
7

2.
71

0.
89
7

0.
77

5
1.

05
0.
84
3

0.
86
7

0.
57

3
0.

40
4

4.
69

4.
17

0.
58

4.
37

1.
13

1.
85

5.
79

1.
15

3.
02

2.
39

2.
65

6.
06

1.
26 3

2.
33

1.
34

2.
96

3.
88

2.
47

6.
36

1.
74

6.
49 3.
5

3.
05 6

2.
74

3.
11

1.
38

0.
90
6

0.
73
6

0.
76
1

0.
05

97
0.
68

0.
64
2

0.
29

0.
13

5
0.

21
4

0.
96
8

0.
17

5
0.
40
3

0.
48

1
0.
51
8

1.
14

0.
13

0.
55
4

0.
23

5
0.
16
2

0.
55

5
0.
51
8

0.
43
3

0.
68

4
0.
25
3

0.
81
1

0.
58
7

0.
56
1

0.
76
7

0.
51
1

0.
58
9

0.
20
2

0.
13

4

0.
47

4
0.

64
7

0.
45

1
0.
29
2

0.
12

0.
02
9

0.
69

0.
07

01
0.
17
1

0.
36
2

0.
34

0.
63
3

0.
43

3
0.

08
7

0.
04
9

0.
37

0.
22
7

0.
30
1

0.
18

2

0.
20
9

0.
44
4

0.
40
3

0.
44
7

0.
37
6

0.
11

3

3
4.

4
0.
11
9

2.
9

1.
73

0.
73
6

0.
21
9

0.
34

5
4.
43

0.
37

4
0.
97
8

2.
46

2.
12

4.
08

0.
27

4
2.
59

0.
49

4
0.
27
1

2.
37

1.
24

1.
92

0.
82

5
0.

57
2

0.
93
9

2.
48

2.
21

2.
77

2.
31

2.
66

0.
47
1

0.
30

4

0 0. 0 0 0 0 0. 0 0. 0 0 0..
..
.

0.
43

.6
77

01
88

.4
31

.2
56

.1
08

.0
32

04
78

.6
95

05
65

.1
37

0.
37

.3
22

.6
08

0.
03
45

0 0. 0 0 0 0 0. 0 0 0 0

.3
81

07
02

.0
37

.3
83

.1
67 0.
3

.1
04

08
18

.1
15

.4
03

.3
52

.4
08

0.
36
2

0 0. 0.

.4
06

06
87

03
98



RL
-9
8B
 

RL
-9
9A
 

RL
-9
9B
 

RL
-1
05
 

RL
-1

41
A 

RL
-1

41
B 

RL
-1

41
E 

RL
-1
42
 

RL
-1
43
 

RL
-1
54
 

RL
-1
70
 

RL
-1

87
B 

RL
-1
89
 

RL
-1
90
 

RL
-1

97
 

RL
-2
41
 

RL
-2
60
 

RL
-2

67
 

RL
-2
77
 

RL
-2
80

*-
» 

RL
-2
84
 

01
 

RL
-2

84
B 

RL
-2

94
B 

RL
-3
03
 

RL
-3
15
 

RL
-3
19
 

RL
-3

43
B 

RL
-3

43
C 

RL
-3

55
B 

RL
-3

57
 

RL
-3
68
 

RL
-3
84
 

RL
-3
85
 

RL
-4

14
B 

RL
-4

14
C 

RL
-4

14
D 

RL
-4
16
 

RL
-4
19
 

RL
-4
20
 

RL
-4
21
 

RL
-4

58
A 

RL
-4

58
B 

RL
-4

58
C 

RL
-5
25
 

RL
-5
48
 

RL
-5

51
 

84
-1

 
84

-2



TA
BL

E 
1d

 
RE
E 

BY
 
IN

AA

Fi
el

d 
No
. 

LA
 
PP
H 

CE
 
PP
M 

ND
 
PP
M 

SH
 P

PM
 
EU

 
PP
M 

CD
 
PP
M 

TB
 
PP
M 

TM
 
PP
M 

YB
 
PP

M 
LU

 
PP
M

84
-4

84
-5

84
-6

A
84

-6
B

84
-2

2
84

-2
3

84
-5
6

84
-6
1

84
-7
4

84
-7

8B
84
-8
5

84
-8

8B
84

-9
6

84
-1
01



TA
BL

E 
1e

 
MA
JO
R 
AN

D 
TR
AC
E 

EL
EM
EN
TS
 
BY

 
D.
C.
 
AR

C 
EM
IS
SI
ON
 
SP
EC
TR
OG
RA
PH
Y 

(S
EM

I-
QU

AN
TI

TA
TI

VE
 
AU
TO
MA
TE
D 

PL
AT
E 

RE
AD

ER
)

Fi
el

d 
NO

. 
SI
 
%
 

AL
 
%
 

FE
 
%
 

MG
 
%
 

CA
 
%
 

NA
 
%
 

K 
%
 

TI
 
%
 

P 
%
 
AG

 
PP

M 
AS
 
PP

M 
AU
 
PP

M 
B 

PP
M 

BA
 
PP

M 
BE

 
PP

M 
BI

 
PP

M 
CD

 
PP

M 
CE

 
PP
M 

CO
 
PP

M 
CR

 
PP
M 

CU
 
PP
M

BI
84

-1
B

BI
84
-4

BI
85

-1
A

BI
85

-1
B

BI
85
-5
A

BI
85
-6

BI
85

-7
A

BI
85

-7
B

BI
85
-9
A

BI
85

-9
B

BI
85
-9
C

BI
85
-1
2A

BI
85

-1
2B

BI
85
-1
2C

BI
85
-1
3

BI
85

-1
4

BI
85
-1
6

BI
85

-1
7

BI
85
-1
7B

BI
85
-1
8

BI
85
-1
9

BI
85
-2
0

BI
85

-2
1

BI
85

-2
3

BI
85

-2
5

BI
85
-2
6

BI
85

-2
7

BI
85

-2
9

BI
85

-3
2

BI
85

-3
6

BI
85
-3
8

BI
85
-4
0

BI
85
-4
1

BU
SH
DS
 

26
 

3.
5 

>2
4.

 
0.
42
 

0.
05

 
<.
00
68
 

1.
1 

0.
07

 
<.
06
8 

60
6 

<1
00
 

<6
.8
 

13
0 

12
0 

<1
 

<1
0 

<3
2 

<2
00
 

24
0 

<1
0 

31
0

BU
SH

HW
 

31
 

11
 

7.
5 

3.
1 

5.
1 

1.
7 

1.
5 

0.
28
 

<.
06
8 

1.
5 

<1
00
 

<6
.8
 

11
 

18
0 

<1
 

<1
0 

<3
2 

<6
3 

20
 

30
 

91
LA

M 
V 

30
 

6 
7.

3 
2.
9 

4.
2 

0.
44
 

0.
84
 

0.
15

 
<.

06
8 

0.
61

 
<1
00
 

<6
.8
 

58
0 

21
0 

<1
 

<1
0 

<3
2 

<6
3 

24
 

89
 

15
0

LA
M 

H 
30

 
11
 

8.
1 

4.
3 

3.
9 

2.
3 

0.
94
 

0.
34
 

<.
06
8 

0.
33

 
<1
00
 

<6
.8
 

18
0 

20
0 

<1
 

<1
0 

<3
2 

98
 

27
 

19
0 

50
RL
-9
 

8 
2.

7 
0.

85
 

1.
7 

4.
2 

1.
3 

0.
21
 

0.
04

 
<2
. 

<1
0.
 

<8
. 

<1
. 

<1
0.
 

<2
. 

31
 

11
 

20
 

23
RL

-1
2 

8.
5 

1.
7 

0.
46
 

1.
5 

3.
4 

2.
6 

0.
13
 

0.
04

 
<2

. 
<1
0.
 

<8
. 

1 
<1
0.
 

<2
. 

51
 

5 
12

 
3

RL
-1

4 
6 

6.
3 

0.
61

 
1.
9 

3 
0.
66
 

0.
27

 
0.
03
 

<2
. 

<1
0.
 

<8
. 

1 
<1

0.
 

<2
. 

67
 

7 
8 

2
RL
-1
8 

8.
5 

5.
6 

4 
5.

5 
3 

2.
4 

0.
41

 
0.

2 
<2

. 
<1
0.
 

<8
. 

2 
<1
0.
 

<2
. 

15
0 

34
 

38
0 

76
RL
-2
6 

9.
2 

4.
7 

2.
4 

4.
1 

3.
4 

2.
3 

0.
35
 

0.
17

 
<2
. 

<1
0.
 

<8
. 

2 
<1
0.
 

<2
. 

12
0 

24
 

13
0 

40
RL

-4
2 

8.
4 

1.
7 

0.
51

 
1.

9 
3.
8 

1.
9 

0.
14

 
0.

04
 

<2
. 

<1
0.
 

<8
. 

1 
<1
0.
 

<2
. 

50
 

5 
12

 
3

RL
-4
6 

8.
5 

0.
82
 

0.
24
 

0.
13
 

1.
9 

3.
2 

0.
18
 

0.
03
 

<2
. 

<1
0.
 

<8
. 

1 
<1
0.
 

<2
. 

80
 

4 
76

 
12

RL
-4
7

RL
-6
5 

9.
1 

8.
9 

4.
5 

7.
2 

2 
0.
13
 

0.
34

 
0.
02
 

<2
. 

<1
0.
 

<8
. 

<1
. 

<1
0.

 
<2

. 
<4

. 
53
 

40
0 

23
RL
-6
8 

7.
8 

9.
8 

2.
7 

4.
9 

3.
4 

0.
26
 

0.
95

 
0.
07
 

<2
. 

<1
0.
 

<8
. 

<1
. 

<1
0.

 
<2
. 

19
 

40
 

64
 

66
RL
-9
8A
 

8.
6 

1.
8 

0.
81
 

2.
2 

3.
6 

1.
9 

0.
15

 
0.

05
 

<2
. 

<1
0.
 

<8
. 

1 
<1

0.
 

<2
. 

36
 

8 
48
 

<1
.



TA
BL

E 
1e

MA
JO
R 

AN
D 

TR
AC
E 

EL
EM
EN
TS
 
BY

 
D.
C.
 
AR
C 

EM
IS
SI
ON
 
SP
EC
TR
OG
RA
PH
Y 

(S
EM

I-
QU

AN
TI

TA
TI

VE
 
AU
TO
MA
TE
D 

PL
AT
E 

RE
AD

ER
)

Fi
el

d 
No
. 

SI
 
% 

AL
 
% 

FE
 
% 

MG
 
% 

CA
 
% 

NA
 
% 

K 
%
 

TI
 
% 

P 
% 

AG
 
PP

M 
AS

 
PP

M 
AU
 
PP
M 

B 
PP

M 
BA

 
PP

M 
BE
 
PP

M 
BI
 
PP

M 
CD

 
PP

M 
CE
 
PP
M 

CO
 
PP
M 

CR
 
PP
M 

CU
 
PP

M

0
0

RL
-9
8B

RL
-9
9A

RL
-9
9B

RL
-1
05

RL
-1

41
A

RL
-1

41
B

RL
-1

41
E

RL
-1

42
RL
-1
43

RL
-1
54

RL
-1
70

RL
-1

87
B

RL
-1

89
RL
-1
90

RL
-1

97
RL
-2
41

RL
-2
60

RL
-2

67
RL

-2
77

RL
-2
80

RL
-2
84

RL
-2

84
B

RL
-2

94
B

RL
-3
03

RL
-3
15

RL
-3

19
RL

-3
43

B
RL

-3
43

C
RL

-3
55

B
RL

-3
57

RL
-3
68

RL
-3
84

RL
-3
85

RL
-4

14
B

RL
-4

14
C

RL
-4

14
D

RL
-4

16
RL
-4
19

RL
-4
20

RL
-4
21

RL
-4

58
A

RL
-4

58
B

RL
-4

58
C

RL
-5
25

RL
-5

48
RL

-5
51

84
-1

84
-2

8.
6

8.
6

5.
3

8.
4 2

8.
2

7.
1

8.
5

8.
9

7.
5

8.
4

3.
6

3.
4

8.
3

6.
3

8.
2

8.
8

8.
6

8.
3

7.
4 10

3.
5

8.
6 9

6.
8

7.
1

8.
8

2.
6 10

4.
8

6.
8

7.
7

8.
2

8.
4

3.
4 8

7.
4

7.
6

7.
6

7.
8

5.
1

8.
4

9.
5

3.
3

==
==
==
= 

4.
2 2

6.
4

2.
2

6.
1

8.
8

8.
2

6.
1 10 1.
4

7.
8

8.
7 18 10 2.
9

5.
5 8 11

4.
6

2.
1

3.
3 17

8.
5

5.
4 15 14

3.
9

7.
9 5

2.
4

6.
9

8.
1

5.
2 7

0.
41 12 12
6.

7
7.
8 10

9.
6

8.
6

3.
9 14

2.
3

1.
2 7

0.
92 3.
9

2.
9

2.
7

1.
8 3

0.
34 4.
4

0.
83 1.
5

1.
5

0.
17 1.
6

2.
6

2.
7

4.
3

0.
39 1.
2

1.
6

2.
6

1.
6 3

2.
9

1.
7 10

3.
1

0.
6

6.
6

4.
6

1.
2

1.
7

0.
14 3.
6

3.
3

4.
5 2

3.
5

6.
1

4.
7

1.
1

0.
66

3.
7

2.
4

7.
9

2.
3 11 5.
5

6.
5

5.
2

6.
5

1.
1

6.
1

5.
3

6.
9

4.
9

1.
4

2.
9

6.
1

5.
5

4.
1

0.
89 3.
4

9.
1

6.
5

2.
5

6.
3

6.
5

1.
8

1.
3

6.
5

0.
46 5.
4

7.
8

2.
3

1.
6

0.
54 7.
2

7.
5

7.
7

9.
6

7.
2

8.
1

5.
5

1.
1

0.
05

3.
5

3.
5 1

3.
3

0.
14 2.
4

1.
9

1.
8

2.
2

2.
8

2.
1

0.
73

0.
22 4
2.

5
3.
2

2.
7

2.
7

2.
5

1.
9

2.
4

0.
28 2.
4

3.
3

1.
4

0.
37 2.
1

0.
04 2.
2

0.
12 2.
2

1.
6

2.
4

1.
7

0.
56 2.
1

1.
6

1.
4

3.
5 2

0.
49 2.
2

1.
9

0.
16

1.
6

2.
1

1.
5

2.
1

0.
13

0.
17

0.
05

0.
85

0.
87 3.
2

0.
21

0.
21

0.
11

0.
46 1.
1

0.
52

0.
53 0.
3

2.
2

1.
9

1.
3

0.
1

0.
29 3.
1

0.
29 1.
7

2.
2

<0
.0

5
0.

07
1

1.
6

0.
81 1.
4

1.
5

1.
3

0.
17

0.
28 0.
2

0.
22 0.
1

0.
21 0.
1

1.
7

0.
78

0.
27

0.
18

0.
26

0.
18

0.
09

0.
52

0.
41

0.
43 0.
5

0.
1

0.
3

0.
22

0.
18

0.
95 0.
1

0.
41 1.
3

0.
56

0.
23 0.
2

0.
1

0.
22 1.
3

0.
37 1.
2

0.
28

0.
26

0.
05 0.
2

0.
03

0.
32

0.
27

0.
43

0.
45

0.
04 0.
7

0.
82

0.
22

0.
53

0.
56

0.
56

0.
47 0.
3

0.
09

0.
07

0.
06

0.
07

0.
05

0.
00

7
0.

04
0.
03

0.
06

0.
03

0.
03

0.
02

0.
02

0.
01

0.
14

0.
01

0.
06

0.
12

0.
04

0.
07

0.
03

0.
04

0.
02

0.
11

0.
14

0.
03

0.
03

0.
06

<0
.0

05
0.

04
0.
02

0.
12

0.
02

0.
09

0.
08

0.
02

0.
03

0.
03

0.
01

0.
05

0.
04

0.
05

0.
03

0.
04

0.
02

10 30

<8
. 

<8
. 

<8
. 

<8
. 

<8
.

<8
.

<8
. 

<8
. 

<8
. 

<8
. 

<8
.

<8
. 

<8
.

<B
.

<8
.

<8
. 

<8
.

<B
. 

<8
.

<8
.

<8
.

<8
.

10 10 20

28 46 49 58 7 18 15 29 7 78 <4
. 9

<4
. 32 61 24 24 5 39 10
0 16 8 23 11
0

<4
. 12 66 <4
. 17 50 39 <4
. 37 29 13 <4
.

<4
.

<4
. 15 8 16 5 39 10

19 10 66 10 30 46 44 21 45 4 46 43 16 34 3 21 42 48 34 4 37 16 42 19 71 36 21 12
0 30 5 56 78 20 20 1

63 64 47 46 55 65 62 21 33
0

25
0 97

15
00 50 64 22 19 11 26
0 15 15
0 94 85 22 3 26 13
0 37 93
0 8

11
0

11
0

13
0 48 2

20
0

16
0

41
00 11
0 53

13
00

15
00 6 2 6 13 9

20
0

20
0

21
0

66
0

56
0

15
0 10

1
<1
 . 43 3 25 11
0 93 57 62 11 11
0

12
0

22
0 48 20 58 23 65 36 3 50 13
0 29 32 25
0 84 6

<1
 . 38 2 10

40
0 18 25 3

17
0

18
0

19
0

12
0

12
0

16
0 26 38 17
0



TA
BL
E 

1e
 

MA
JO
R 

AN
D 

TR
AC

E 
EL
EM
EN
TS
 
BY

 
D.
C.
 
AR
C 

EM
IS
SI
ON
 
SP

EC
TR

OG
RA

PH
Y 

(S
EM
I-
QU
AN
TI
TA
TI
VE
 
AU

TO
MA

TE
D 

PL
AT

E 
RE

AD
ER

)

Fi
el
d 

No
. 

SI
 
%
 

AL
 
%
 

FE
 
%
 

MG
 
%
 

CA
 
%
 

NA
 %
 

K 
%
 

TI
 
%
 

P 
%
 
AG

 
PP
M 
AS

 
PP
M 
AU

 
PP

M 
B 

PP
M 

BA
 
PP

M 
BE
 
PP

M 
BI
 
PP
M 

CD
 
PP

M 
CE

 
PP
M 

CO
 
PP
M 

CR
 
PP
M 

CU
 
PP
M

84
-4

84
-5

84
-6

A
84

-6
B

84
-2

2
84

-2
3

84
-5
6

84
-6
1

84
-7

4
84
-7
8B

84
-8

5
84
-8
8B

84
-9
6

84
-1

01



TA
BL
E 

1e
MA

JO
R 

AN
D 

TR
AC

E 
EL
EM
EN
TS
 
BY
 
D.
C.
 
AR
C 

EM
IS
SI
ON
 
SP
EC
TR
OG
RA
PH
Y 

(S
EM
I 
-Q
UA
NT
IT
AT
IV
E 

AU
TO

MA
TE

D 
PL
AT
E 

RE
AD

ER
)

Fi
el
d 

No
. 

DY
 
PP
M 

ER
 
PP
M 

EU
 
PP
M 

GA
 
PP
M 

GD
 
PP

M 
GE
 
PP
M 

HF
 
PP
M 

HO
 
PP
M 

IN
 
PP

M 
IR
 
PP

M 
LA

 
PP

M 
LI
 
PP
M 

LU
 
PP

M 
MN
 
PP

M 
MO

 
PP
M 

NB
 
PP

M 
ND

 
PP

M 
NI
 
PP

M 
OS
 
PP
M 

PB
 
PP

M 
PD

 
PP

M

BI
84
-1
B

BI
84

-4
BI
85
-1
A

BI
85
-1
B

BI
85
-5
A

BI
85

-6
BI
85
-7
A

BI
85
-7
B

BI
85
-9
A

BI
85
-9
B

BI
85
-9
C

BI
85
-1
2A

BI
85

-1
2B

BI
85

-1
2C

BI
85
-1
3

BI
85
-1
4

BI
85
-1
6

BI
85
-1
7

BI
85

-1
7B

BI
85
-1
8

BI
85
-1
9

B1
85
-2
0

BI
85
-2
1

BI
85
-2
3

BI
85
-2
5

BI
85
-2
6

BI
85
-2
7

BI
85
-2
9

BI
85
-3
2

BI
85
-3
6

BI
85
-3
8

BI
85

-4
0

BI
85

-4
1

BU
SH
DS

BU
SH

HU
LA
M 
V

LA
M 

H
RL

-9
RL

-1
2

RL
-1
4

RL
-1

8
RL
-2
6

RL
-4

2
RL

-4
6

RL
-4

7
RL

-6
5

RL
-6
8

RL
-9
8A

<2
2 

<2
2 

<2
2 

<2
2

<4
.6

 
<4
.6
 

<4
.6

<2
.2
 

<2
.2
 

<2
.2

<4
.6

 
<2
.2

13
9.

5 15 15 20 25 22 22 18 18 18 19 20

<3
2 

<3
2 

<3
2 

<3
2

<4
.6

 
<4

.6
 

<4
.6
 

<4
.6

<1
50
 

<1
50

 
<1
50
 

<1
50

<6
.8

 
<6
.8
 

<6
.8
 

<6
.8

:1
0

:1
0

:1
0 29 20 28 30 74 62 29 45 3 12 19

<6
8

<6
8

<6
8 11 10 16 26 24 9 6 13 8 15

<1
5

<1
5

<1
5

<1
5

70
0

44
00

30
00

27
00 45
0

28
0

46
0

96
0

79
0

33
0 31

15
00

14
00 25
0

8.
1

4.
4 

8
4.
1 

<6
.8

4.
4 

<6
.8

<2
. 

7
<2
. 

<4
.

<2
. 

<4
.

<2
. 

7
<2
. 

<4
.

<2
. 

5
<2
. 

5

<2
. 

<4
.

<2
. 

4
<2

. 
<4

.

<3
2

<3
2

<3
2

<3
2 15 25 45 79 63 20 37 5 16 14

21 55 77 11
0 15 8 2

15
0 64 8 19 13
0 36 22

<1
5.

<1
5.

<1
5.

<1
5.

31 25 12 16 <4
. 11 <4
. 10 9 19 <4
.

<4
.

<4
. 9



RL
-9
8B

RL
-9
9A

RL
-9
9B

RL
-1
05

RL
-1
41
A

RL
-1

41
B

RL
-1

41
E

RL
-1
42

RL
-1
43

RL
-1
54

RL
-1
70

RL
-1
87
B

RL
-1
89

RL
-1
90

RL
-1
97

RL
-2

41
RL
-2
60

RL
-2
67

RL
-2

77
RL
-2
80

RL
-2
84

RL
-2

84
B

RL
-2
94
B

RL
-3
03

RL
-3

15
RL
-3
19

RL
-3

43
B

RL
-3

43
C

RL
-3

55
B

RL
-3
57

RL
-3

68
RL
-3
84

RL
-3
85

RL
-4
14
B

RL
-4
14
C

RL
-4
14
0

RL
-4
16

RL
-4
19

RL
-4
20

RL
-4

21
RL

-4
58

A
RL
-4
58
B

RL
-4

58
C

RL
-5
25

RL
-5
48

RL
-5

51
84

-1
84
-2

<2
. 

25
<2
. 

21
<2
. 

21
<2
. 

19
<2
. 

8
<2

. 
22

<2
. 

17
<2

. 
19

<2
. 

20
<2

. 
16

<2
. 

18
<2
. 

11
<2
. 

12

3 
26

<2
. 

17
<2

. 
17

2 
24

<2
. 

21
<2
. 

17
<2
. 

16
<2

. 
20

<2
. 

13
3 

23
2 

20
<2

. 
22

<2
. 

19
<2

. 
21

<2
. 

18
<2

. 
15

<2
. 

11

<2
. 

21
<2
. 

21
<2

. 
18

<2
. 

19
<2

. 
7

<2
. 

21
<2

. 
21

<2
. 

15
<2
. 

17
<2

. 
19

<2
. 

19
<2
. 

19
<2

. 
19

<2
. 

7

<4
. 

15
<4

. 
25

<4
. 

22
<4

. 
34

<4
. 

3
<4

. 
11

<4
. 

10
<4

. 
17

<4
. 

5
<4

. 
42

<4
. 

3
<4

. 
6

<4
. 

4

<4
. 

18
<4

. 
31

<4
. 

13
<4

. 
14

<4
. 

4
<4

. 
23

<4
. 

47
<4

. 
9

<4
. 

6
<4

. 
13

<4
. 

54
<4

. 
4

<4
. 

6
<4

. 
36

<4
. 

<2
.

<4
. 

11
<4

. 
27

<4
. 

21
<4

. 
3

<4
. 

20
<4
. 

17
<4

. 
9

<4
. 

5
<4

. 
4

<4
. 

2
<4
. 

9
<4

. 
7

<4
. 

9
<4

. 
6

<4
. 

23
<4

. 
5

25 17 22 18 9 14 20 19 39 11 14 12 35 11 8 17 12 16 28 14 28 8 8 11 11 32 21 <2
. 15 46 37 35 19 32 5 8 11 8 33 30 38 22 11
0 16

82
0

38
0

11
00 36
0

20
00

15
00

16
00

16
00

23
00 28
0

16
00

24
00

70
00

14
00 84
0

11
00

15
00

17
00 76
0

24
0

25
0

82
00

14
00 66
0

23
00

49
00 55
0

12
00 92
0

10
0

13
00

14
00 58
0

11
00 11
0

18
00

18
00

13
00

22
00

15
00

17
00

12
00 68
0

44
0

=
=
=
=
=
=
=
=
=
=
=
=
=
:

<2
. 

7
<2
. 

4
<2
. 

<4
.

<2
. 

9
<2

. 
<4

.
<2
. 

<4
.

<2
. 

5
<2
. 

<4
.

<2
. 

<4
.

7 
6

<2
. 

<4
.

<2
. 

<4
.

<2
. 

<4
.

<2
. 

10
<2
. 

<4
.

<2
. 

5
<2
. 

11
<2
. 

<4
.

<2
. 

<4
.

<2
. 

<4
.

<2
. 

<4
.

<2
. 

<4
.

<2
. 

7
<2
. 

12
<2
. 

<4
.

<2
. 

<4
.

<2
. 

8
<2
. 

<4
.

<2
. 

<4
.

<2
. 

<4
.

<2
. 

<4
.

<2
. 

<4
.

<2
. 

9
<2
. 

8
8 

<4
.

<2
. 

<4
.

<2
. 

<4
.

<2
. 

<4
.

<2
. 

<4
.

<2
. 

5
<2
. 

<4
.

<2
. 

<4
.

<2
. 

<4
.

<2
. 

<4
.

:
=
=
=
=
=
:

22 23 28 23 5 16 14 18 11 31 6
<4

.
<4

. 37 34 15 29 10 18 38 7 6 28 50 10 7 32 <4
. 11 20 29 <4
. 17 18 <4
. 9 11 <4
. 11 8 13 8 20 8

:
=
=
=
=
=
=
=
=
=
=
=

82 46 64
0 23 44 48 48 14 11
0 7

10
0

11
0 54 16 5 29 82 36 26
0 8 69 66 81 23 26 85 68

12
00 43 32 43
0

44
0 9 12 3 59 58 11
0 95 11
0

31
0

30
0 50 29

==
==
==
==
==
==
==
==
 

<4
. 5

<4
. 10 <4
.

<4
.

<4
.

<4
.

<4
. 13 25 <4
.

<4
.

<4
.

<4
.

<4
.

<4
.

<4
. 10 5

<4
.

<4
.

<4
. 6

<4
.

<4
.

<4
. 5 31 <4
. 7 4 11 <4
. 6

<4
.

<4
.

<4
.

<4
.

<4
.

<4
.

<4
. 8 8



TA
BL
E 

1e
 

MA
JO

R 
AN
D 

TR
AC

E 
EL
EM
EN
TS
 
BY
 
D.
C.
 
AR
C 

EM
IS
SI
ON
 
SP
EC
TR
OG
RA
PH
Y 

(S
EM

I-
QU

AN
TI

TA
TI

VE
 
AU
TO
MA
TE
D 

PL
AT
E 

RE
AD

ER
)

Fi
el

d 
No

. 
DY

 
PP
M 

ER
 
PP
M 

EU
 
PP
M 

GA
 
PP
M 

GO
 
PP
M 

GE
 
PP

M 
HP
 
PP
M 

HO
 
PP
M 

IN
 
PP

M 
IR
 
PP
M 

LA
 
PP

M 
LI

 
PP

M 
LU

 
PP

M 
MN

 
PP

M 
M
O
 P

PM
 
NB
 
PP
M 

NO
 
PP
M 

NI
 
PP
M 
OS
 
PP
M 

PB
 
PP
M 

PD
 
PP

M

84
-4

84
-5

84
-6

A
84

-6
B

84
-2
2

84
-2
3

84
-5

6
84
-6
1

84
-7
4

84
-7

8B
84
-8
5

84
-8

8B
84

-9
6

84
-1

01

ro
 

ro



TA
BL

E 
1e

 
MA
JO
R 

AN
D 

TR
AC

E 
EL
EM
EN
TS
 B

Y 
D.
C.
 
AR

C 
EM
IS
SI
ON
 
SP
EC
TR
OG
RA
PH
Y 

(S
EM
I-
QU
AN
TI
TA
TI
VE
 
AU

TO
MA

TE
D 

PL
AT
E 

RE
AD

ER
)

Fi
el

d 
NO

. 
PR
 
PP
M 

PT
 
PP
M 

RE
 
PP

M 
RH

 
PP

M 
RU
 
PP
M 

SB
 
PP
M 

SC
 
PP
M 

SM
 
PP

M 
SN
 
PP

M 
SR

 
PP
M 

TA
 
PP
M 

TB
 
PP
M 

TH
 
PP
M 

TL
 
PP
M 

TM
 
PP
M 

U 
PP

M 
V 

PP
M 

W 
PP
M 

Y 
PP
M 

YB
 
PP

M 
ZN
 
PP
M 

ZR
 
PP

M

BI
84
-1
B 

BI
84

-4
 

BI
85
-1
A 

BI
85
-1
B 

BI
85
-5
A 

BI
85
-6
 

BI
85
-7
A 

BI
85
-7
B 

BI
85
-9
A 

BI
85
-9
B 

BI
85
-9
C 

BI
85
-1
2A
 

BI
85

-1
2B

 
BI
85
-1
2C
 

BI
85
-1
3 

BI
85
-1
4 

BI
85
-1
6 

BI
85
-1
7 

BI
85

-1
7B

 
BI
85
-1
8 

BI
85
-1
9 

to
 

BI
85
-2
0 

BI
85
-2
1 

BI
85
-2
3 

B 
18
5 
-2
5 

B 
18

5 
-2

6 
BI
85
-2
7 

BI
85
-2
9 

BI
85
-3
2 

BI
85
-3
6 

BI
85
-3
8 

BI
85
-4
0

BI
85
-4
1

BU
SH

DS
BU

SH
HU

LA
M 
V

LA
M 

H
RL
-9

RL
-1
2

RL
-1
4

RL
-1
8

RL
-2
6

RL
-4

2
RL

-4
6

RL
-4
7

RL
-6

5
RL

-6
8

RL
-9

8A

<1
00
 

<2
.2
 

<1
0 

<2
.2
 

<2
.2
 

<6
8 

3.
3

<1
00
 

<2
.2
 

<1
0 

<2
.2

 
<2
.2
 

<6
8 

14
<1
00
 

<2
.2

 
<1

0 
<2

.2
 

<2
.2

 
<6

8 
11

<1
00

 
<2
.2
 

<1
0 

<2
.2
 

<2
.2
 

<6
8 

19 8 2 13 19 15 2 5 54 38 4

<1
0 

6.
4

<1
0 

5 
57

<1
0 

4.
7 

23
0

<1
0 

<4
.6

 
22
0

<4
. 

15
0

<4
. 

54
0

<4
. 

54
<4
. 

15
00

<4
. 

10
00

<4
. 

58
0

<4
. 

27
0

<4
. 

85
<4

. 
12
0

<4
. 

48
0

<3
20
.

<3
20
.

<3
20
.

<3
20

.
<4

0.
<4

0.
<4

0.
<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0

r
<4
0.

<3
2 

<4
6.

<3
2 

<4
6.

<3
2 

<4
6.

<3
2 

<4
6. <4
. 10 7 12 11 8 7

<4
.

<4
.

<4
.

<4
.6
 

<2
20

 
12
 

<1
5 

8.
4 

1.
6 

19
0 

86
<4
.6
 

<2
20

 
11
0 

<1
5 

12
 

2.
1 

34
0 

90
<4
.6
 

<2
20

 
90

 
<1

5 
10

 
1.

3 
17

0 
36

<4
.6
 

<2
20

 
13

0 
<1
5 

13
 

2.
4 

13
0 

72
<1

00
. 

49
 

8 
1 

50
<1
00
. 

26
 

8 
1 

40
<1

00
. 

11
 

52
 

8 
70

<1
00

. 
16

0 
17
 

2 
80

<1
00

. 
13
0 

17
 

2 
70

<1
00

. 
26

 
10
 

1 
40

<1
00

. 
34
 

6
 

<1
. 

<2
0.

<1
00

. 
25

0 
13

 
2 

80
<1

00
. 

25
0 

15
 

3 
10
0

<1
00

. 
31
 

13
 

2 
20



TA
BL
E 

1e
 

MA
JO
R 
AN
D 

TR
AC

E 
EL
EM
EN
TS
 
BY
 
D.
C.
 
AR

C 
EM
IS
SI
ON
 
SP

EC
TR

OG
RA

PH
Y 

(S
EM

I-
QU

AN
TI

TA
TI

VE
 
AU
TO
MA
TE
D 

PL
AT
E 

RE
AD

ER
)

Fi
el
d 

No
. 

PR
 
PP

M 
PT
 
PP

M 
RE

 
PP

M 
RH

 
PP

M 
RU

 
PP

M 
SB

 
PP
M 

SC
 
PP

M 
SM

 
PP

M 
SN

 
PP
M 

SR
 
PP
M 

TA
 
PP
M 

TB
 
PP
M 

TH
 
PP

M 
TL

 
PP

M 
TM

 
PP
M 

U 
PP

M 
V 

PP
M 

W 
PP
M 

Y 
PP

M 
YB
 
PP

M 
ZN
 
PP

M 
ZR

 
PP

M

RL
-9

8B
RL
-9
9A

RL
-9

9B
RL

-1
05

RL
-1
41
A

RL
-1
41
B

RL
-1
41
E

RL
-1

42
RL

-1
43

RL
-1
54

RL
-1

70
RL
-1
87
B

RL
-1

89
RL

-1
90

RL
-1

97
RL
-2
41

RL
-2

60
RL

-2
67

RL
-2

77
RL

-2
80

RL
-2

84
RL
-2
84
B

RL
-2
94
B

RL
-3

03
RL
-3
15

RL
-3

19
RL
-3
43
B

RL
-3
43
C

RL
-3
55
B

RL
-3

57
RL

-3
68

RL
-3

84
RL
-3
85

RL
-4
14
B

RL
-4
14
C

RL
-4
14
D

RL
-4

16
RL

-4
19

RL
-4
20

RL
-4
21

RL
-4
58
A

RL
-4
58
B

RL
-4
58
C

RL
-5
25

RL
-5

48
RL
-5
51

84
-1

84
-2

a
=
a
=
=
=
=
=
=
a
s
=
8
8
=
8
8
=
=
=
=
a
=
s
=
=
8
8
8
=
=
B
=
s
:

21 5 42 5 11 42 37 18 41
2 62 18 14 34 8 19 27 52 19 7 21 16 28 19 71 24 15 14 29 5 30 44 21 19

<2
. 72 73 57 39 43 38 23 22 5

<4
. 

41
0

<4
. 

52
0

<4
. 

26
0

<4
. 

41
0

<4
. 

67
<4
. 

15
0

<4
. 

12
0

<4
. 

14
0

<4
. 

14
0

<4
. 

31
0

<4
. 

14
0

<4
. 

45
<4
. 

28

<4
. 

23
0

<4
. 

71
<4
. 

15
0

<4
. 

34
0

<4
. 

14
0

<4
. 

43
0

<4
. 

11
0

<4
. 

28
0

<4
. 

17
<4
. 

36
0

<4
. 

34
0

<4
. 

55
<4
. 

87
<4
. 

20
0

<4
. 

3
<4
. 

28
0

<4
. 

15
0

<4
. 

58
0

<4
. 

13
0

<4
. 

15
0

<4
. 

19
0

<4
. 

32
<4
. 

12
0

<4
. 

99
<4
. 

10
0

<4
. 

15
0

<4
. 

12
0

<4
. 

65
<4
. 

28
0

<4
. 

16
0

<4
. 

11

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

<4
0.

==
==

==
==

==
==

==
==

 
<4
.

<4
.

<4
. 9

<4
.

<4
.

<4
.

<4
.

<4
. 11 <4
.

<4
.

<4
.

<4
. 9

<4
.

<4
.

<4
.

<4
. 7

<4
. 4

<4
. 5

<4
.

<4
. 13

<4
.

<4
. 7

<4
.

<4
.

<4
.

<4
.

<4
.

<4
.

<4
.

<4
.

<4
.

<4
.

<4
.

<4
. 4 4

==
==

==
==

==
==

==
= 

<1
00
.

<1
00
.

<1
00
.

<1
00

.
<1

00
.

<1
00
.

<1
00

.
<1

00
.

<1
00
.

<1
00
.

<1
00

.
<1
00
.

<1
00
.

<1
00
.

<1
00

.
<1

00
.

<1
00
.

<1
00
.

<1
00
.

<1
00
.

<1
00
.

<1
00

.
<1

00
.

<1
00

.
<1
00
.

<1
00
.

<1
00

.
<1

00
.

<1
00

.
<1
00
.

<1
00

.
<1

00
.

<1
00

.
<1

00
.

<1
00
.

<1
00

.
<1
00
.

<1
00

.
<1
00
.

<1
00
.

<1
00

.
<1

00
.

<1
00
.

<1
00
.

1
8
8
8
8
8
8
8
8
8
8
8

74 36 13
0 38 12
0

27
0

24
0

13
0

26
0 15

26
0 93 87 14
0 2

11
0

20
0

27
0

10
0 30 10
0 76 20
0 81 78
0

14
0 89 62 14
0 34 16
0

24
0 63 89 16

47
0

67
0

21
0

23
0

26
0

25
0

14
0

14
0 17

==
==

==
==

==
= 

22 14 19 13 6 20 19 11 14 15 13 11 6 57 19 12 28 22 10 15 3 10 28 23 21 6 12 4 5 3 13 8 16 15 2 20 21 9 12 18 16 6 9 4

8
=
8
8
8
:

3 2 2 2
<1

. 3 3 2 2 2 2 2 1 7 3 2 4 3 1 2
<1

. 2 4 3 4 1 2
<1

.
<1

.
<1
. 2 1 2 2

<1
. 3 3 1 2 3 2 1 2

<1
.

==
==
==
==
==
 

50 40 60 50 40 90 90 10
0 70 30 70 80 60 50 50 50 13
0

11
0 70 20 40 20
0

13
0 50 13
0

11
0 50 50 50 50 10
0 80 12
0

13
0

<2
0. 90 10
0 50 70 90 17
0 80 70 60



TA
BL
E 

1e
 

MA
JO

R 
AN
D 

TR
AC
E 

EL
EM
EN
TS
 
BY
 
D.
C.
 
AR
C 

EM
IS
SI
ON
 
SP

EC
TR

OG
RA

PH
Y 

(S
EM

I-
QU

AN
TI

TA
TI

VE
 
AU

TO
MA

TE
D 

PL
AT

E 
RE

AD
ER

)

Fi
el
d 

NO
. 

PR
 
PP
M 

PT
 
PP
M 

RE
 
PP
M 

RH
 
PP
M 

RU
 
PP
M 

SB
 
PP

M 
SC
 
PP
M 

SM
 
PP
M 

SN
 
PP

M 
SR

 
PP

M 
TA
 
PP
M 

TB
 
PP
M 

TH
 
PP

M 
TL

 
PP
M 

TM
 
PP
M 

U 
PP

M 
V 

PP
M 
W
 

PP
M 

Y 
PP

M 
YB

 
PP

M 
ZN

 
PP

M 
ZR

 
PP

M

84
-4

84
-5

84
-6

A
84
-6
B

84
-2
2

84
-2
3

84
-5
6

84
-6
1

84
-7
4

84
-7

8B
84
-8
5

84
-8

8B
84
-9
6

84
-1

01

ro
 

en



TA
BL
E 

1f
 

TR
AC
E 

EL
EM
EN
TS
 B

Y 
ED

XR
F

Fi
el
d 

NO
. 

SN
 P

PM
 B

A 
PP

M 
LA
 P

PM
 C

E 
PP

M 
RB

 P
PM

 S
R 

PP
M 

Y 
PP

M 
ZR
 P

PM
 N

B 
PP

M 
MO
 P

PM
 N

I 
PP

M 
CU
 P

PM
 Z

N 
PP

M 
CR
 P

PM

ro

BI
84
-1
B

BI
84
-4

BI
85

-1
A

BI
85
-1
B

BI
85
-5
A

BI
85
-6

BI
85
-7
A

BI
85
-7
B

BI
85

-9
A

BI
85
-9
B

BI
85
-9
C

BI
85

-1
2A

BI
85

-1
2B

BI
85
-1
2C

BI
85

-1
3

BI
85
-1
4

BI
85
-1
6

BI
85

-1
7

BI
85
-1
7B

BI
85

-1
8

BI
85

-1
9

BI
85
-2
0

BI
85
-2
1

BI
85

-2
3

BI
85
-2
5

BI
85
-2
6

BI
85

-2
7

BI
85

-2
9

BI
85
-3
2

BI
85
-3
6

BI
85
-3
8

BI
85
-4
0

BI
85

-4
1

BU
SH
DS

BU
SH

HU
LA

M 
V

LA
M 

H
RL

-9
RL
-1
2

RL
-1

4
RL
-1
8

RL
-2
6

RL
-4
2

RL
-4

6
RL
-4
7

RL
-6

5
RL

-6
8

RL
-9
8A

49
 

15
8 

7 
12

1
71

 
61
3 

10
 

13
3

14
 

64
 

64
 

45
4

53
 

16
47
 

15
 

15
9

66
 

11
27
 

17
 

15
6

49
 

67
6 

8 
13
3

89
 

30
6 

<5
 

10
3

<2
 

85
 

14
 

33
2 

13
3 

20
 

95
49
 

53
9 

9 
10
8

5 
<1
0 

64
 

35
7 

<1
0 

53
 

15
12
 

<1
0 

61
 

67
6 

57
 

11
8 

76
5 

<1
0 

91
 

72
4 

<1
0 

55
 

37
4 

68
 

11

<2
 

60
5 

15
 

<1
0 

97
4 

<1
0 

48
 

10



RL
-9
8B

RL
-9
9A

RL
-9
9B

RL
-1
05

RL
-1

41
A

RL
-1

41
B

RL
-1

41
E

RL
-1
42

RL
-1
43

RL
-1
54

RL
-1
70

RL
-1

87
B

RL
-1
89

RL
-1
90

RL
-1

97
RL

-2
41

RL
-2
60

RL
-2

67
RL

-2
77

RL
-2
80

RL
-2
84

^j
 

RL
-2
84
B

RL
-2

94
B

RL
-3
03

RL
-3

15
RL
-3
19

RL
-3

43
B

RL
-3
43
C

RL
-3
55
B

RL
-3

57
RL
-3
68

RL
-3
84

RL
-3

85
RL
-4
14
B

RL
-4
14
C

RL
-4
14
D

RL
-4
16

RL
-4
19

RL
-4
20

RL
-4

21
RL
-4
58
A

RL
-4

58
B

RL
-4
58
C

RL
-5

25
RL

-5
48

RL
-5

51
84

-1
84
-2

58 66 26 70 88 5 5 6 8 4 81 47 3 81 <2 3 35 3 4 3 55

45
6

58
5

28
3

45
9

34
8

14
9

24
7

16
5

36
3

14
0

47
4

12
1

38
2

36
7 61 29
2

61
5

12
0

11
9

27
9

17
5

19 15 20 11 14 16 44 13 31 17 10 18 29 23 22 5 12 13 10 5 14

10
7

11
7 76 14
3

12
1 36 25
1

11
8

15
2 51 89 21
6

15
3

23
4 56 46 74 51 25 44 14
5

6 5 2 3 5 5 14 3 18 3 <2 7 23 8 9 3 5 <2 3 2

41 <1
0

57
5

<1
0

<1
0 40 40 56 10
5 64 17
9

<1
0

13
5

<1
0

13
4

12
61 <1
0

40
8 69 14
3

30
5 31

62 51 10
5 28 16 64 <1
0

11
9 32 18
0 42 81 27 75 34
0 76 51 21
2

22
0 54 57

20 30 62 32 20 77 50 46 17
2 72 36 <1
0

18
6 37 57 59 82 63 40 62 36



TA
BL

E 
1f
 

TR
AC

E 
EL

EM
EN
TS
 
BY

 E
DX

RF

Fi
el

d 
No
. 

SN
 
PP

M 
BA
 P

PM
 
LA

 P
PM
 C

E 
PP
M 

RB
 P

PM
 S

R 
PP
M 

Y 
PP

M 
ZR

 P
PM

 N
B 

PP
M 

MO
 P

PM
 N

I 
PP

M 
CU

 P
PM

 Z
N 

PP
M 

CR
 P

PM

84
-4

84
-5

84
-6
A

84
-6
B

84
-2
2

84
-2
3

84
-5

6
84
-6
1

84
-7
4

84
-7
8B

84
-8

5
84
-8
8B

84
-9
6

84
-1

01

ro
 

00



Ta
bl
e 

2a
 

LA
BO
RA
TO

RY
 
NU
MB
ER
, 

SA
MP
LE
 
LO

CA
TI

ON
, 

FI
RE

 
AS
SA
Y-
AA
 
(P
RE
CI
OU
S 

ME
TA
LS
),
 
GR
AV
IM
ET
RI
C 

(B
UL
K 

DE
NS

IT
Y)

, 
AN

D 
SA

MP
LE

 
DE
SC
RI
PT
IO
NS

Dr
il
l 

Ho
le

an
d 

Fo
ot
ag
e

40
91

9-
22

0
40

91
9-

30
5

40
91
9-
30
7

40
92
0-
41
8

40
92
6-
13
9

40
92
6-
20
3

40
92

6-
22

7
40
92
6-
34
6

40
92

6-
38

4
A-
4-
1-
30
9

A-
4-
1-
42
7

A-
4-

 1
-4

43
A-

6-
1-

20
1

A-
6-
 1
-4
24

A-
6-

 1
-4

29
A-
6-
 1
-4
37

A-
6-

1-
44

1
A-
6-
 
-4

49
A-
6-
 
-4
52

A-
6-
 
-4

63
A-
6-
 
-5

70
A-
8-
 
-3

82
A-
8-
 
-3

89
.5

A-
8-

 
-3
90

A-
8-
 
-4

31
.5

A-
9-
 
-1
19

A-
9-
 
-2

39
A-
9-
 
-3
01

A-
9-

 
-4
27

A-
9-
 
-4

69
A-
10
-1
-2
56

A-
10
-1
-2
79

A-
10

-1
-2

92
A-
10
- 

-3
78

A-
10
- 

-3
91

A-
10

- 
-4

03
A-

10
- 

-4
53

A-
10

- 
-4
69

A-
10

- 
-5

29
B3

-1
-2

14
B3
- 
1-
32
7

B3
- 
1-
35
0

B3
- 
1-

35
4

B3
- 
1-
35

7
B3

- 
1-
36
5

B3
- 
1-

56
6

B3
- 
1-

58
4

B7
- 
1-
16
1

B7
- 
1-
20
1

La
b 

No
.

La
ti
tu
de

de
g.
mi
n.

U-
 2
36

86
4

W-
 2
36

86
5

U-
 2
36
86
6

U-
 2
36

86
0

U-
 2
36

85
5

U-
 2
36
85

6
W-

23
68

57
U-

 2
36
85
8

U-
 2
36
85

9
W-

 2
36

83
8

U-
 2
36

84
0

U-
 2
36

83
9

W-
 2
36
82
9

U-
 2
36

83
0

U-
 2
36
83
1

U-
 2
36

83
2

U-
 2
36

83
3

U-
 2
36

83
5

U-
 2
36

83
6

U-
 2
36

83
4

U-
 2
36

83
7

W-
23
71
16

W-
23

71
17

W-
23

71
18

W-
23
71
19

W-
 2
36
84
1

U-
 2
36

84
2

U-
 2
36

84
3

U-
 2
36

84
4

U-
 2
36

84
5

W-
 2
36

98
8

W-
 2
36

98
9

W-
 2
36

99
0

W-
 2
36

99
5

W-
 2
36

99
4

U-
 2
36
99

6
U-

 2
36
99
1

W-
 2
36

99
2

U-
 2
36

99
3

U-
 2
36

87
6

W-
 2
36
87
7

U-
 2
36
87
8

W-
 2
36

87
9

U-
 2
36

88
3

U-
 2
36

88
0

U-
 2
36
88
1

U-
 2
36

88
2

U-
 2
36
84
6

W-
 2
36

84
7

48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48

33 33 33 33 25 25 25 25 25 22 22 22 29 29 29 29 29 29 29 29 29 30 30 30 30 31 31 31 31 31 31 31 31 31 31 31 31 31 31 40 40 40 40 40 40 40 40 39 39

Lo
ng
it
ud
e

se
c.
de
g.

19 19 19 26 12 12 12 12 12 35 35 35 45 45 45 45 45 45 45 45 45 46 46 46 46 39 39 39 39 39 55 55 55 55 55 55 55 55 55 57 57 57 57 57 57 57 57 58 58

94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94

mi
n. 49 49 49 55 58 58 58 58 58 23 23 23 25 25 25 25 25 25 25 25 25 17 17 17 17 16 16 16 16 16 19 19 19 19 19 19 19 19 19 31 31 31 31 31 31 31 31 28 28

se
c 32 32 32 20 39 39 39 39 39 13 13 13 7 7 7 7 7 7 7 7 7 42 42 42 42 13 13 13 13 13 2 2 2 2 2 2 2 2 2 4 4 4 4 4 4 4 4 10 10

AU
 P

PM
 P

D 
PP

M

0.
06

0
.
0
1
0

O
.
0
1
0

O
.
0
1
0

<0
.0

1
0.

04
5

<0
.0
1

<0
.0
1

<0
.0

1
0.

01
5

<0
.0
1

<0
.0
1

<0
.0
1

0.
07

0.
01
5

<0
.0
1

<0
.0
1

<0
.0

1
<0

.0
1

<0
.0
1

<0
.0

1
<0
.0
1

<0
.0
1

0.
03
7

<0
.0
10

<0
.0
10

0.
02

1

PT
 
PP

M 
RH
 
PP
M 

BU
LK
 D

. 
Sa
mp
le
 D

es
cr

ip
ti

on

ma
ss

iv
e 

su
lf
id
e,
 
py
rr
ho
ti
te
-m
ag
ne
ti
te

bi
ot
it
e 

gr
an

od
io

ri
te

, 
me
di
um
 g

ra
in

ed
, 

fo
li
at
ed

ir
on
 
fo
rm
at
io
n,
 
ma
gn
et
it
e,
 
wi

th
 m

in
or
 p

yr
rh

ot
it

e
3.
12
 b

as
al

t,
 
pi
ll
ow
ed

am
ph
ib
ol
e 

sc
hi
st

2.
46
 a

mp
hi
bo
le
 s

ch
is
t

2.
5 

my
lo

ni
te

, 
we
at
he
re
d

ta
lc

 
sc
hi
st

gr
ap
hi
ti
c 

gr
ay

wa
ck

e,
 
hi

gh
ly

 s
he

ar
ed

to
na

li
te

, 
me

di
um

 g
ra

in
ed

, 
hi

gh
ly

 f
ol

ia
te

d
Mu

sc
ov

it
e 

sc
hi
st

2.
16
 M

us
co
vi
te
 s

ch
is
t

2.
79
 g

ra
no

di
or

it
e,

 
me

di
um

 g
ra

in
ed

, 
si
. 

fo
li

at
ed

ch
er

t 
?,

 
ma

ss
iv

e,
 
si

. 
ma
gn
et
ic
, 

se
ri

ci
te

 a
lt
er
at
io
n

ir
on

 f
or

ma
ti

on
, 

si
li
ce
ou
s,
 
po

or
ly

 b
ed

de
d,

 
ma

gn
et

ic
gr
ap
hi
ti
c 

se
di

me
nt

, 
th

ic
k 

be
dd

ed
, 

mo
d.

 
py

ri
ti

c
ir

on
 f

or
ma

ti
on

, 
th

ic
k 

be
dd

ed
, 

si
li
ce
ou
s,
 
ma

gn
et

ic
gr

ay
wa

ck
e,

 
ma

ss
iv

e
ch

er
t,

 
be

dd
ed

gr
ap
hi
ti
c 

se
di

me
nt

, 
ma

ss
iv

e
py
ri
te
 a

nd
 p

yr
rh

ot
it

e,
 
pa
tc
he
s 

an
d 

st
ri
ng
er
s

ma
fi
c 

gr
ay

wa
ck

e
ma

ss
iv

e 
su
lf
id
e,
 
py
ri
te

fe
ls
ic
 
tu

ff
ac

eo
us

 
se
di
me
nt

in
te
rm
ed
ia
te
 
tu
ff
ac
eo
us
 
se
di
me
nt

2.
56
 d

ac
it

e,
 
la
pi
ll
i 

tu
ff

ga
bb
ro
, 

al
te

re
d 

wi
th
 q

ua
rt
z-
ca
lc
it
e 

ve
in
s

py
ri
ti
c 

br
ec

ci
a,

 
hi

gh
ly

 f
ol
ia
te
d

ga
bb
ro
, 

hi
gh

ly
 f

ol
ia
te
d

qu
ar
tz
 v

ei
n 

in
 s

he
ar
ed
 g

ab
br

o
3.

01
 
ba
sa
lt
, 

ma
ss

iv
e

gr
ay

wa
ck

e,
 
gr
ad
ed
, 

me
di

um
 g
ra
in
ed

gr
ay

wa
ck

e,
 
gr
ad
ed
, 

me
di

um
 g
ra
in
ed
, 

py
ri

ti
c

da
ci

te
 h

et
er

ol
it

hi
c 

br
ec

ci
a,

 
se

ri
ci

ti
ze

d
2.
72
 
fe

ls
ic

 
tu
ff
, 

se
ri
ci
ti
ze
d

gr
ap
hi
ti
c 

se
di

me
nt

, 
wi

th
 
be

dd
ed

 p
yr

it
e

2.
7 

gr
ay

wa
ck

e,
 
gr
ap
hi
ti
c

gr
ap
hi
ti
c 

se
di

me
nt

, 
be

dd
ed

fe
ls
ic
 v

ol
ca

ni
cl

as
ti

c,
 
si
li
ci

fi
ed

2.
67

 m
af
ic
 
tu
ff
, 

ep
id
ot
e-
al
te
re
d

di
or

it
e,

 
me

di
um

- 
gr

ai
ne

d
py
ri
ti
c 

ve
in

, 
wi

th
 q

ua
rt
z 

an
d 

si
de

ri
te

gr
ap
hi
ti
c 

mu
ds

to
ne

, 
th
in
- 
be
dd
ed
, 

py
ri
ti
c

1 i
 m
on

i 
ti
c 

go
ss
an

ma
fi
c 

vo
lc

an
ic

, 
ch

lo
ri

te
-c

ar
bo

na
te

-q
ua

rt
z 

al
te

ra
ti

on
gr
ap
hi
ti
c 

mu
ds

to
ne

, 
py
ri
ti
c

ma
fi
c 

vo
lc
an
ic
 
ro

ck
, 

se
ri

ci
te

-p
yr

it
e 

al
te

ra
ti

on
2.
84
 b

as
al
t,
 
pi
ll
ow
ed

ma
ss

iv
e 

su
lf

id
e,

 
py

ri
te

- 
py

rr
ho

ti
te



Ta
bl
e 

2a

Dr
il

l 
Ho
le
 

an
d 

Fo
ot
ag
e

87
-1

-2
32

87
-1

-2
64

87
-1
-3
46

87
-1

-3
78

B7
- 
1-
48
1

87
-1

-6
09

87
-1
-6
11

82
1-
1-
16
0

82
1-

1-
19

7
82
1-
1-
30
2.
7

82
1-
1-
44
6

82
4-
1-
28
5.
7

82
4-

1-
32

3.
5

82
4-
1-
38
7

82
4-
1-
47
2

82
4-

1-
50

8
B2

4-
 2
-5

62
82
4-
2-
60
0.
5

82
4-

2-
69

8
83

1-
1-

21
4

83
1-
1-
27
2

83
1-
1-
29
0

g
 

83
1-

1-
36

7
83

1-
1-

40
6

83
1-

1-
52

0
83
1-
1-
52
4.
3

83
1-
1-
53
8

83
1-

1-
57

5
83

1-
1-

69
6

83
1-

3-
20

7
83

1-
3-

44
7.

5
83

1-
3-

46
1

83
1-

3-
49

2
83

1-
3-

51
0.

5
83

1-
3-

52
1

83
1-
4-
28
1.
5

83
1-
4-
44
8

83
1 
-4

-4
60

83
5-
1-
28
7

83
5-
1-
29
3

83
5-

1-
36

4.
5

85
8-

1-
20

2
85
8-
1-
28
8

85
8-
1-
44
0

88
2-

22
1

88
2-

31
1

BB
2-
33

2
BD
3-
27

0
BD
3-
29

3

LA
BO
RA
TO
RY
 
NU
MB
ER

La
b 

No
. 

La
ti
tu
de
 

de
g.
mi
n.

W-
 2
36
84
8

W-
 2
36
84
9

W-
 2
36
85
0

W-
 2
36

85
1

W-
 2
36
85
2

W-
 2
36
85
3

W-
 2
36
85
4

W-
23

71
31

W-
 2
37

1 
28

W-
 2
37

1 
29

W-
 2
37
1 
30

W-
 2
37
07
4

W-
 2
37

07
5

W-
 2
37

07
6

W-
 2
37

07
7

W-
 2
37
07
8

W-
 2
37
09
0

W-
 2
37

09
1

W-
 2
37
09
2

W-
 2
37
02
0

W-
 2
37

02
1

W-
 2
37
02
2

W-
 2
37
02
3

W-
 2
37
02
4

W-
 2
37
02
5

W-
 2
37

02
6

W-
 2
37

02
7

W-
 2
37
02
8

W-
 2
37

02
9

W-
 2
37
03
0

W-
 2
37

03
1

W-
 2
37
03
2

W-
 2
37
03
3

W-
 2
37
03
4

W-
 2
37
03
5

W-
 2
37
07
9

W-
 2
37

08
1

W-
 2
37
08
0

W-
 2
36

86
1

W-
 2
36
86
2

W-
 2
36
86
3

W-
 2
37
07
0

W-
 2
37

07
1

W-
 2
37
07
2

W-
 2
36
98
4

W-
 2
36
98
5

W-
 2
36
98
6

W-
 2
36
87
0

W-
 2
36

87
1

48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48

39 39 39 39 39 39 39 32 32 32 32 28 28 28 28 28 28 28 28 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 31 31 31 23 23 23 27 27 27 33 33 33 35 35

, 
SA
MP
LE
 
LO
CA
TI
ON
,

Lo
ng
it
ud
e 

AU
 

se
c.

 d
eg

.m
in

. 
se

c.

58 58 58 58 58 58 58 30 30 30 30 51 51 51 51 51 51 51 51 11 11 11 11 11 11 11 11 11 11 8 8 8 8 8 8 58 58 58 49 49 49 28 28 28 51 51 51 22 22

94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 94 94 94 94 94 94 94 94

28 28 28 28 28 28 28 52 52 52 52 55 55 55 55 55 55 55 55 3 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 1 1 1 55 55 55 44 44 44 43 43

10 10 10 10 10 10 10 7 7 7 7 55 55 55 55 55 55 55 55 10 10 10 10 10 10 10 10 10 10 41 41 41 41 41 41 40 40 40
1 1 1 31 31 31 56 56 56 33 33

0

<0
. <0 <0 <0

FI
RE

 A
SS
AY
-A
A 

(P
RE
CI
OU
S 

ME
TA
LS
),
 
GR

AV
IM

ET
RI

C 
(B

UL
K 

DE
NS

IT
Y)

, 
AN
D 

SA
MP
LE
 D

ES
CR
IP
TI
ON
S 

PP
M 

PD
 P

PM
 P

T 
PP

M 
RH

 P
PM
 
BU
LK
 D

. 
Sa
mp
le
 D

es
cr
ip
ti
on

.0
2

01
0

.0
1

.0
1

.0
1

2.
71

2.
59

3.
02

2.
85

2.
74

<0
.0
1

0 <0 <0
. 0. 0. <0
. 0. <0
.

<0
.

<0
. 0

.1
4

.0
1

02
0

03
2

01
4

02
0

0.
1

09
5

01
0

01
0

01
0

.0
5

2.
72

2.
66

3.
03

2.
73

0.
01

<0 <0
.

.0
1

01
0

3.
5

3.
12

ba
sa
lt
, 

pi
ll

ow
ed

, 
al
te
re
d

br
ec

ci
a,

 
py
ri
te
-c
em
en
te
d

ma
fi

c 
vo
lc
an
ic
la
st
ic
, 

ep
id
ot
e 

al
te
ra
ti
on

ma
fi

c?
 v

ol
ca

ni
c,

 
hi

gh
ly

 a
lt
er
ed

mi
gm

at
it

e,
 
po
ta
ss
iu
m-
 r
ic
h

bi
ot
it
e 

gr
an
it
e,
 
me

di
um

- 
gr
ai

ne
d

mi
gm

at
it

e
ba

sa
lt

, 
ga
rn
et
-r
ic
h 

pi
ll

ow
 r

in
ds

tu
ff
, 

gr
ap
hi
ti
c,
 
wi

th
 a

bu
nd

an
t 

py
rr

ho
ti

te
ma
ss
iv
e 

su
lf
id
e,
 
la

mi
na

te
d 

py
rr

ho
ti

te
gr

an
od

io
ri

te
, 

fo
li
at
ed
 w

it
h 

ab
un
da
nt
 p

yr
it

e
gr
ay
wa
ck
e,
 
ab
un
da
nt
 p

yr
rh
ot
it
e 

re
pl
ac
em
en
t

da
ci

te
 c

ry
st

al
 
tu
ff

rh
yo

li
te

 p
or

ph
yr

y 
in

tr
us

iv
e?

ir
on
 f

or
ma
ti
on
, 

ma
gn

et
ic

, 
wi
th
 p

yr
rh
ot
it
e

ma
ss

iv
e 

su
lf
id
e,
 
py

ri
te

-p
yr

rh
ot
it
e

ma
ss

iv
e 

su
lf
id
e,
 
py

ri
te

-p
yr

rh
ot
it
e

rh
yo

li
ti

c 
cr

ys
ta

l 
tu
ff

ma
ss
iv
e 

su
lf

id
e,

 
py
rr
ho
ti
te
- 
py
ri
te

rh
yo
li
te
 t

uf
f,
 
fi

ne
 g

ra
in
ed
, 

fo
li

at
ed

rh
yo
li
te
 t

uf
f

rh
yl

ol
it

e 
la
pi
ll
i 

tu
ff

ba
sa

lt
, 

pi
ll

ow
 b

re
cc

ia
ba

sa
lt

, 
pi

ll
ow

 b
re
cc
ia

ba
sa
lt
, 

pi
ll

ow
 b

re
cc
ia
, 

ab
un
da
nt
 p

yr
rh
ot
it
e

rh
yo
li
te
 
la

pi
ll

i 
tu
ff

my
lo

ni
te

, 
la

ye
re

d 
wi

th
 a

bu
nd

an
t 

py
ri

te
rh
yo
li
te
 t

uf
f

rh
yo

li
te

 v
ol
ca
ni
cl
as
ti
c,
 
hi

gh
ly
 s

he
ar
ed

di
ab
as
e,
 
un
fo
li
at
ed

di
ab

as
e,

 
un
fo
li
at
ed
, 

ch
il
le
d 
ma

rg
in

ma
ss

iv
e 

su
lf

id
e,

 
py
ri
ti
c

br
ec

ci
a,

 
py
ri
te
-c
em
en
te
d

br
ec

ci
a,

 
rh
yo
li
ti
c,
 
py

ri
te

-c
em
en
te
d

rh
yo

li
te

 t
uf
f

rh
yo

li
te

 v
ol
ca
ni
c 

br
ec

ci
a,

 
co
ar

se
rh

yo
li

te
 p

or
ph

yr
y

rh
yo
li
te

gr
ap

hi
ti

c 
mu

ds
to

ne
, 

th
in

 b
ed
de
d

gr
ay

wa
ck

e,
 
sh
ea
re
d

gr
ay

wa
ck

e,
 
co
nt
ai
ni
ng
 g

ar
ne

t
rh

yo
li

ti
c 

qu
ar

tz
- 
fe
ld
sp
ar
 c

ry
st
al
 
tu
ff

da
ci

te
 t

uf
f

ch
er
t,
 
la
mi
na
te
d

in
te

rm
ed

ia
te

 t
uf
f

mu
ds

to
ne

, 
gr

ap
hi

ti
c,

 
wi
th
 p

yr
it

e
ba

sa
lt

, 
pi

ll
ow

ed
fe

ls
ic

 
tu
ff
, 

hi
gh

ly
 f

ol
ia

te
d,
 
mi

ca
ce

ou
s

fe
ls

ic
 t

uf
f,

 
hi

gh
ly

 f
ol
ia
te
d,
 
se

ri
ci

ti
c,

 
py

ri
ti

c



Dr
il
l 

Ho
le

 
an
d 

Fo
ot

ag
e

=
=
=
=
=
=
=
=
=
:
=
=
:
=
:

BD
3-
30
4

BD
3-
32
6

BD
3-
37
1

BD
3-

38
6

BD
II
-1
-2
45

BD
II

-1
-2

51
BD
II
-1
-3
15

BD
II

-1
-3

42
BD
II
-1
-3
68

BD
II

-1
-4

42
BD

II
-1

-5
80

BD
II

-1
-5

92
BD
II
-1
-6
15
-1

BD
II
-1
-6
15
-2

BD
II

-1
-6

50
BD
II
-1
-7
05

BD
II

-1
-7

08
BD

-1
-1

67
BD
- 
1-

17
6

BD
- 
1-

29
7

BD
- 
1-

30
9

BD
- 
1-
32
7

BO
 -
1-

34
2

BD
- 
1-

40
6

BD
- 
1-

50
3*

BD
- 
1-
53
5*

BD
- 
1-

86
6*

BD
-2
-3
21
*

BD
-2

-6
31

*
BD
-2
-6
78
*

BD
-2
-7
20
*

CU
S-
10

CU
S-
19

CU
S-
23

CU
S-
25

CU
S-
27
A

CU
S-

5
D-
1-
30
4.
5

D-
1-
35
7

D-
1-
35
8.
5

FT
-4
-3
65

FT
-4

-4
07

FT
-4

-4
69

FT
 -
4 -

49
4

FT
-4

-5
52

FT
-4

-5
66

FT
-4

-6
01

FT
-4
-6
42

FT
 -
6-

 5
34

La
b 

No
. 

La
ti

tu
de

 
Lo
ng
it
ud
e 

de
g.

mi
n.

se
c.

de
g.

mi
n.

se
c.

W-
 2
36

87
2

U-
 2
36
87
3

W-
 2
36
87
4

U-
 2
36
87
5

W-
 2
36

97
1

W-
 2
36
97
2

W-
 2
36
97
3

W-
 2
36
97
4

W-
 2
36
97
5

W-
 2
36

97
6

W-
 2
36

97
7

W-
 2
36

97
8

W-
 2
36

97
9

W-
 2
36

98
0

U-
 2
36

98
1

U-
 2
36

98
2

U-
 2
36
98
3

W-
 2
37

1 
21

W-
 2
37
12
2

W-
 2
37

1 
23

W-
 2
37

1 
24

W-
 2
37

1 
25

W-
 2
37

1 
26

W-
 2
37

1 
27

W-
 2
37
06
3

U-
 2
37

06
4

W-
 2
37
06
5

W-
 2
37
09
3

U-
 2
36

42
6

U-
 2
36

42
7

U-
 2
36

42
8

W-
 2
37

09
6

W-
 2
37

09
7

W-
 2
37

09
8

U-
23

64
18

W-
23

64
19

U-
 2
36

42
0

U-
 2
36

42
1

U-
 2
36
42
2

U-
 2
36
42
3

U-
 2
36

42
4

U-
 2
36
42
5

W-
 2
36

47
6

48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48

35 35 35 35 38 38 38 38 38 38 38 38 38 38 38 38 38 36 36 36 36 36 36 36 49 49 49 48 48 48 48 40 37 42 37 25 37 50 50 50 28 28 28 28 28 28 28 28 22

22 22 22 22 11 11 11 11 11 11 11 11 11 11 11 11 11 5 5 5 5 5 5 5 2 2 2 48 48 48 48 12 13 43 25 28 41 41 41 41 31 31 31 31 31 31 31 31 16

94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 95 95 95 95 95 95 95 95 95 95 95 94 94 95 95 95 95 95 95 95 95 95 95 95 95

43 43 43 43 37 37 37 37 37 37 37 37 37 37 37 37 37 42 42 42 42 42 42 42 20 20 20 20 20 20 20 39 8 19 20 57 11 23 23 23 14 14 14 14 14 14 14 14 20

33 33 33 33 56 56 56 56 56 56 56 56 56 56 56 56 56 13 13 13 13 13 13 13 22 22 22 22 22 22 22 12 50 44 28 7 3 36 36 36 37 37 37 37 37 37 37 37 29

AU
 P

PM
 P

D 
PP
M 

PT
 
PP
M 

RH
 P

PM
 B

UL
K 

D,

<0
.0
10

0.
02
3

0.
03
3

<0
.0
1

0.
02

0.
02

<0
.0
1

0.
03

<0
.0
1

0.
09

<0
.0

1
<0

.0
1

<0
.0
2

0.
00
05
 
0.

00
11

 
0.
00
05

0.
00

06
 

0.
00
1 

O.
00
05

<0
.0
1

<0
.0

1
0.
02
7

0.
02
4

<0
.0
1

0.
14

0.
01
7

<0
.0
1

<0
.0
10

Sa
mp

le
 D

es
cr
ip
ti
on

fe
ls

ic
 t

uf
f,

 
hi

gh
ly

 f
ol

ia
te

d,
 
se
ri
ci
ti
c,
 
py

ri
ti

c
2.

63
fe

ls
ic

 t
uf
f

br
ec

ci
at

ed
 g

ra
ph

it
ic

 s
ed

im
en
t,

 
py

ri
te

 -c
em

en
te

d
gr

ap
hi

ti
c 

mu
ds

to
ne

, 
ab

un
da

nt
 p

yr
it

e
ir
on
 f

or
ma

ti
on

, 
ma
gn
et
it
e 

wi
th

 m
in

or
 p

yr
it
e

ma
fi

c 
? 

vo
lc

an
ic

la
st

ic
 w

it
h 

ab
un

da
nt

 p
yr

it
e

ba
sa

lt
, 

pi
ll

ow
 b

re
cc
ia
 w

it
h 

py
rr

ho
ti

te
 s

tr
in

ge
rs

ir
on
 f

or
ma

ti
on

, 
ma

ss
iv

e 
ma

gn
et

it
e

ba
sa

lt
, 

ma
ss

iv
e

ga
bb
ro
, 

me
di
um
-g
ra
in
ed
, 

fo
li

at
ed

ch
er
t,
 
wi
th
 m

as
si
ve
 p

yr
rh
ot
it
e

ch
er
t,
 
la

mi
na

te
d

ch
er
t,
 
ma
ss
iv
e 

to
 l

am
in
at
ed

br
ec

ci
a,

 
ch
er
t,
 
ce
me
nt
ed
 w

it
h 

ma
ss

iv
e 

py
rr
ho
ti
te

3.
13

2.
94

2.
71

ba
sa

lt
, 

ma
ss
iv
e

gr
ay

wa
ck

e,
 m

af
ic

, 
gr
ad
ed

gr
ay

wa
ck

e,
 
fe

ls
ic

in
te

rm
ed

ia
te

 t
uf
f

fe
ls
ic
 c

ry
st
al
 
tu
f

qu
ar

tz
 v

ei
n,
 
wi

th
 p

yr
it
e

fe
ls

ic
? 

be
dd

ed
 t

uf
f,
 
wi
th
 a

bu
nd

an
t 

py
rr

ho
ti

te
fe

ls
ic

 
la
pi
ll
i 

tu
ff

mu
ds
to
ne
, 

gr
ap

hi
ti

c 
wi
th
 a

bu
nd

an
t 

py
rr

ho
ti

te
ma
fi
c 

vo
lc

an
ic

 b
re

cc
ia

, 
ce
me

nt
ed

 w
it

h 
ca

rb
on

at
e

2.
98 3.
1

3.
41

3.
07

2.
78

2.
83

ga
bb
ro
, 

fi
ne
-g
ra
in
ed
, 

ch
lo

ri
te

 a
lt
er
at
io
n

da
ci
te
 c

ry
st
al
 
tu
ff

ph
yl

lo
ni

te
, 

se
ri

ci
ti

c 
wi

th
 p

yr
it
e

ga
bb
ro
, 

me
di
um
 g

ra
in

ed
, 

fo
li

at
ed

ma
fi

c 
tu
ff

ga
bb
ro
, 

fo
li

at
ed

ma
fi

c 
tu
ff
 ?

ba
sa

lt
ic

 t
uf
f

ba
sa
lt
, 

wi
th

 c
al

ci
te

 v
ei
ns

da
ci
te
 c

ry
st
al
 
tu
ff

an
cl

es
 it

e 
tu
ff

gr
ay
wa
ck
e 

?
gr
ay
wa
ck
e

si
lt

st
on

e,
 
th

in
 g

ra
de
d 

be
ds

ma
ss

iv
e 

su
lf
id
e,
 
py

rr
ho

ti
te

ma
ss

iv
e 

su
lf
id
e,
 
py
rr
ho
ti
te

br
ec

ci
a,

 
py

ri
te

- 
ce
me
nt
ed

br
ec
ci
a,
 
py

ri
te

- 
ce

me
nt

ed
br
ec
ci
a,
 
py
ri
te
- 
ce

me
nt

ed
ma
ss
iv
e 

su
lf
id
e,
 
py

ri
ti

c
ba
sa
lt
, 

hy
al

oc
la

st
it

e,
 
ab

un
da

nt
 c

al
ci
te

ma
fi

c 
ro

ck
, 

hi
gh
ly
 s

he
ar
ed

ma
fi

c 
vo

lc
an

ic
, 

ab
un

da
nt

 c
al

ci
te

ba
sa
lt
ic
 b

re
cc

ia
, 

ab
un

da
nt

 c
al
ci
te

gr
ap

hi
ti

c 
mu
ds
to
ne



Ta
bl

e 
2a

 
LA
BO
RA
TO
RY
 
NU

MB
ER

, 
SA
MP
LE
 
LO
CA
TI
ON
, 

FI
RE
 
AS

SA
Y-

AA
 
(P

RE
CI

OU
S 

ME
TA

LS
),

 
GR

AV
IM

ET
RI

C 
(B
UL
K 

DE
NS

IT
Y)

, 
AN

D 
SA
MP
LE
 
DE

SC
RI

PT
IO

NS

Dr
il
l 

Ho
le

 
La
b 

No
. 

La
ti

tu
de

 
an
d 

Fo
ot
ag
e 

de
g.

mi
n.

FT
-6

-5
81

 
W-

23
64

77
 
48

FT
-9

-5
58

FT
-9
-5
80

FT
-9

-7
73

FT
-9
-7
97

FT
 -9

- 8
04

FT
-9

-8
11

FT
-9
-8
22

FT
-9

-8
36

FT
-1

4-
33

0.
FT
-1
4-
51
2

FT
-1

6-
28

3
FT

 -
16
- 
29
8

FT
-1

6-
30

6
FT

-1
6-

34
1

FT
- 
16

-3
52

FT
- 
16

-3
60

FT
- 
16
-4
58

FT
-1
9-
34
7

FT
- 
19
-4
43
.

FT
-1

9-
44

3.
FT

-1
9-

48
1.

FT
-1
9-
56
2

FT
- 
19

-6
33

FT
-2

1-
41

6
FT
-2
1-
48
2

FT
-2
1-
48
9

FT
 -
21

 -
49

7
FT
-2
1-
50
0

FT
-2
1-
53
0

FT
-2
1-

60
1

FT
 -2

2-
 2
54

FT
 -
22
 -
39

8
FT
 -
22
 -
45

0
FT

 -
22

 -
54

3
FT

-2
2-

61
8

FT
-2

2-
63

1
HC

- 
1-

36
3

HC
- 
1-

53
4

HC
- 
1-

53
8

HC
- 
1-
54
5

HC
- 
1-
55

4
HC
- 
1-
76
0

IH
-1
2-

35
KC
-1
-2
95

KC
-3
-1
75

MO
D 
-1

-4
63

MO
D 
-1

-5
06

MO
D-

 1
-5

82

U-
 2
36
48
5

U-
 2
36

48
6

U-
 2
36

48
7

W-
 2
36
48
8

U-
 2
36
48
9

U-
 2
36

49
0

U-
 2
36

49
1

U-
 2
36
49
2

5 
W-
 2
36
49
3

U-
 2
36
49
4

W-
 2
36
47
9

U-
 2
36
48
4

W-
 2
36
48
0

U-
 2
36

48
1

U-
 2
36
48
2

U-
 2
36
48
3

W-
 2
36
47
8

W-
 2
37
05
3

5-
1W

-2
37

05
4

5-
2W

-2
37

05
5

5 
W-
 2
37
05
7

W-
 2
37
05
8

W-
 2
37
05
9

W-
 2
36
50
4

W-
 2
36
50
5

U-
 2
36

50
6

U-
 2
36

50
7

U-
 2
36
50
8

U-
 2
36
41
6

W-
23

64
17

U-
 2
36
81
6

U-
 2
36

82
1

W-
 2
36

81
 7

U-
 2
36
81
 8

W-
23
68
19

U-
 2
36
82
0

U-
 2
36
45
9

U-
 2
36

46
0

U-
 2
36

46
1

U-
 2
36
46
2

U-
 2
36
46
3

U-
 2
36
46
4

U-
 2
36
82
8

W-
 2
36
98
7

W-
 2
37
1 
20

W-
 2
37

13
7

W-
 2
37
13
8

W-
 2
37
13
9

48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48

22 17 17 17 17 17 17 17 17 30 30 24 24 24 24 24 24 24 29 29 29 29 29 29 31 31 31 31 31 31 31 31 31 31 31 31 31 46 46 46 46 46 46 35 32 32 30 30 30

se
c. 16 33 33 33 33 33 33 33 33 33 33 23 23 23 23 23 23 23 22 2 2 2 2 2 0 0 0 0 0 0 0 5 5 5 5 5 5 53 53 53 53 53 53 41 15 23 58 58 58

Lo
ng
it
ud
e 

de
g.
mi
n.
 s
ec

.

95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 93 94 94 94 94 94

20 26 26 26 26 26 26 26 26 13 13 14 14 14 14 14 14 14 28 28 28 28 28 28 19 19 19 19 19 19 19 19 19 19 19 19 19 26 26 26 26 26 26 51 5 6 57 57 57

29 58 58 58 58 58 58 58 58 11 11 46 46 46 46 46 46 46 20 20 20 20 20 20 21 21 21 21 21 21 21 21 21 21 21 21 21 9 9 9 9 9 9 4 57 14 6 6 6

AU
 P

PM
 P

D 
PP
M 

PT
 
PP

M 
RH
 
PP

M 
BU
LK
 D

. 
Sa

mp
le

 D
es

cr
ip

ti
on

0.
01

 
gr
ap
hi
ti
c 

mu
ds

to
ne

, 
ab

un
da

nt
 
py

ri
te

0.
01
8

<0
.0
10

0.
01

6
<0
.0
10

<0
.0
10

0.
18

0.
03
3

<0
.0
10

<0
.0
10

<0
.0

10
0.

05
8

0.
02

9

<0
.0
10

0.
03
8

<0
.0
20

0.
06

0.
17

0.
08

<0
.0
10

<0
.0
10

<0
.0

1
<0
.0
1

0.
01
3

0.
1

0.
01
1

0.
11

<0
.0

1

0.
02

6
<0

.0
1

<0
.0

1
<0

.0
1

<0
.0

1

<0
.0

1

rh
yo
li
te
 
li
th
ic
 c

ry
st
al
 
tu
ff

rh
yo

li
te

 c
ry

st
al

 t
uf

f
br

ec
ci

a,
 
sp
ec
ul
ar
it
e-
ma
tr
ix
 ?

ir
on
 f

or
ma
ti
on
, 

si
li
ce
ou
s,
 
he

ma
ti

ti
c

da
ci
te
 t

uf
f

gr
ap

hi
ti

c 
se
di
me
nt
, 

py
ri

ti
c

al
te

re
d 

vo
lc
an
ic
 
ro
ck
, 

ep
id

ot
e-

se
ri

ci
te

da
ci
te
 
la

pi
ll

i 
tu
ff

2.
73
 
ir

on
 f

or
ma
ti
on
, 

he
ma

ti
ti

c,
 
be
nd
ed

mu
ds

to
ne

, 
ch
lo
ri
te
-r
ic
h,
 
py

ri
ti

c
cl

ay
- 
ri
ch
 z

on
e,
 
hi
gh
ly
 w

ea
th
er
ed
 p

yr
it
e

br
ec

ci
a,

 
ma
gn
et
 i
te

-g
ru

ne
ri

te
 m
at
ri
x

ir
on

 f
or
ma
ti
on
, 

ma
gn

et
ic

, 
wi

th
 q

ua
rt
z 

ve
in

s
da
ci
te
 ?

 b
re
cc
ia
, 

ga
rn
et
 -b

ea
r i

ng
, 

qu
ar
tz
 v

ei
ns

da
ci
te
 b

re
cc

ia
, 

py
rr
ho
ti
te
 m
at
ri
x

ma
ss
iv
e 

su
lf

id
e,

 
py
rr
ho
ti
te

rh
yo
li
te
 t

uf
f

mu
ds

to
ne

, 
hi

gh
ly

 o
xi

di
ze

d,
 
he
ma
ti
ti
c

2.
79
 b

ed
de
d 

mu
ds
to
ne
, 

hi
gh
ly
 o

xi
di

ze
d,

 
he

ma
ti

ti
c 

la
ye
r

be
dd

ed
 m
ud

st
on

e,
 
hi
gh
ly
 o

xi
di

ze
d,

 
cl

ay
-r

ic
h 

la
ye
r

2.
38
 b

ed
de
d 

mu
ds

to
ne

, 
un

ox
id

iz
ed

, 
so
me
 g

ra
ph

it
ic

 
la
ye
rs

gr
ap
hi
ti
c 

mu
ds

to
ne

, 
be

dd
ed

gr
ap
hi
ti
c 

mu
ds

to
ne

, 
th
ic
k 

be
dd
ed

fe
ls

ic
 v

ol
ca

ni
cl

as
ti

c 
ro

ck
, 

hi
gh
ly
 w

ea
th

er
ed

ma
ss
iv
e 

su
lf

id
e,

 
py
ri
ti
c,
 
br
ec

ci
at

ed
, 

we
at
he
re
d

ma
ss

iv
e 

su
lf

id
e,

 
py

ri
ti

c,
 
hi

gh
ly
 w
ea
th
er
d

2.
7 

br
ec
ci
a,
 
he
ma
ti
ti
c

br
ec
ci
a,
 

1 i
 m
om
 t
ic

cl
as
ti
c 

se
di
me
nt
, 

fo
ld

ed
, 

we
at

he
re

d,
 
wi
th
 c

al
ci
te

ma
fi
c 

vo
lc

an
ic

 r
oc

k,
 
hi

gh
ly

 f
ol

ia
te

d
3.
09
 b

re
cc

ia
, 

he
ma

ti
ti

c
he
ma
ti
te
, 

ma
ss
iv
e

mu
ds

to
ne

, 
we

at
he

re
d

go
ss

an
, 

I i
 mo

m"
 t
ic

ma
ss
iv
e 

su
lf

id
e,

 
py
ri
ti
c

2.
32

 m
ud

st
on

e,
 
th

ic
k 

be
dd
ed

ma
fi

c 
vo
lc
an
og
en
ic
 s

ed
im
en
t,

 
ga

rn
et

 -
be
ar
 in

g
gr

ay
wa

ck
e,

 
py

ri
te

 f
ra
ct
ur
e 

fi
ll

in
gs

gr
ay
wa
ck
e,
 
py
ri
te
 f

ra
ct

ur
e 

fi
ll
in
gs

gr
ay
wa
ck
e,
 
py

ri
te

-p
yr

rh
ot

it
e 

fr
ac

tu
re

 f
il
li
ng
s

gr
ay
wa
ck
e,
 
py

ri
te

-p
yr

rh
ot

it
e 

fr
ac

tu
re

 f
il
li
ng
s

gr
ay

wa
ck

e,
 
gr

ad
ed

ma
fi

c 
tu
ff
, 

hi
gh
ly
 f

ol
ia

te
d

rh
yo

li
te

 p
or
ph
yr
y

si
li

ca
te

 
ir
on
 f

or
ma

ti
on

3.
05
 p

yr
ox

en
it

e,
 
ho
rn
bl
en
de
 -b

ea
r i

ng
, 

co
ar
se
-g
ra
in
ed

ba
sa
lt
,,
 m
el

an
os

om
e

ba
sa

lt
 
?,

 
wi

th
 a

bu
nd
an
t 

py
rr
ho
ti
te



Dr
il

l 
Ho
le

an
d 

Fo
ot

ag
e

MO
D-

 1
-6
25

ME
D 
-1

-2
05

ME
D 
-1

-2
40

ME
D 
-1

-2
48

ME
D-

 1
-2
95

ME
D 
-1

-3
22

ME
D 
-1

-4
29

ME
D 
-1

-4
58

ME
D-
1-
51
2

MM
D-

 1
-1

90
MM
D-
1-
19
5

HM
D 
-1

-2
12

MM
D-
1-
31
9

MM
D-

1-
43

8.
5

MM
D-

 1
-4

43
MM

D-
 1
-4
46

MO
D-

 1
-2

46
MO

D 
-1

-3
09

MQ
D-

2-
10

3
MQ

D-
2-

10
7

MQ
D-
2-
11

1
MQ

D-
2-

15
7.

5
MQ

D-
2-

29
0.

5
MQ
D-
2-
29
4

MR
1 
-8

4-
50

6.
5

MR
2-

84
-5

37
MR

2-
84

-7
95

MS
D-
1-

34
1

MS
D 
-1

-4
69

MS
D-

 1
-5

08
MS

D-
 1
-5

34
MS

D-
1-

53
6

M-
1*

M-
1 
-5

46
.5

M-
1 
-7

84
M-

1 
-8

43
M-

1 
-9

48
NC

B1
-9

2
NC

B1
-1

22
NC

B1
-1

35
NC

B1
-2
40

NC
B1

-2
97

NC
B1
-3
57

R1
- 

-5
38

R2
- 

-1
77

R2
- 

-1
92

R3
- 

-1
83

R3
- 

-2
62

R3
- 

-3
35

La
b 

No
.

U-
 2
37
04
4

U-
 2
37
04
3

U-
 2
37

03
6

U-
 2
37

03
7

U-
 2
37
03
8

U-
 2
37

03
9

U-
23

70
40

U-
 2
37

04
1

U-
 2
37
04
2

U-
 2
37
04
5

U-
 2
37

04
6

U-
 2
37

04
7

U-
 2
37
04
8

U-
 2
37
04
9

U-
 2
37
05
0

U-
 2
37

05
1

U-
 2
37
08
2

U-
 2
37
08
3

U-
 2
37

08
8

U-
 2
37
08
4

U-
 2
37
08
5

U-
 2
37
08
9

U-
 2
37

08
7

U-
 2
37

08
6

U-
 2
37
06
2

U-
 2
37

06
0

U-
 2
37

06
1

U-
 2
37
1 
32

U-
 2
37

1 
33

U-
 2
37
1 
34

U-
 2
37
1 
35

U-
 2
37

1 
36

U-
 2
37
05
2

U-
 2
37

06
6

U-
 2
37

06
9

U-
 2
37

06
8

U-
 2
37

06
7

U-
 2
36

99
7

U-
 2
36

99
8

U-
 2
36

99
9

U-
 2
37
00
0

U-
 2
37

00
1

U-
 2
37
00
2

U-
 2
37

1 
10

U-
 2
37
1 
04

W-
 2
37
1 
05

U-
 2
36

82
2

U-
 2
36
82
3

U-
 2
36
82
4

La
ti

tu
de

de
g.

=
=
=
!

48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48

mi
 n
. 
se
c.

30 27 27 27 27 27 27 27 27 28 28 28 28 28 28 28 30 30 29 29 29 29 29 29 26 26 26 26 31 31 31 31 37 30 30 30 30 35 35 35 35 35 35 33 35 35 34 34 34

»
=
«
«

58 59 59 59 59 59 59 59 59 39 39 39 39 39 39 39
1 1

48 48 48 48 48 48 22 32 32 32 35 35 35 35 37 15 15 15 15 13 13 13 13 13 13 53 22 22 6 6 6

Lo
ng
it
ud
e

de
g. 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 94 95 95 95 95 95 95 95 95 95 95 95 95 94 94 94 94 93 95 95 95 95 94 94 94 94 94 94 94 94 94 94 94 94

AU
 
PP
M 

PD
 
PP

M 
PT

 
PP
M 

RH
 
PP
M 

BU
LK

 D
.

Sa
mp
le
 D

es
cr
ip
ti
on

mi
 n
. 
se

c.

57 55 55 55 55 55 55 55 55 57 57 57 57 57 57 57 0 0 0 0 0 0 0 0 38 38 38 38 55 55 55 55 55 47 47 47 47 6 6 6 6 6 6 2 5 5 8 8 8

E
S
S
i
v

6 35 35 35 35 35 35 35 35 25 25 25 25 25 25 25 37 37 26 26 26 26 26 26 32 19 19 19 48 48 48 48 60 7 7 7 7 2 2 2 2 2 2 54 57 57 15 15 15

<0
.0
20

<0
.0

10
0.

01
8

0.
01

5
0.
03
2

<0
.0

20
<0
.0
10

<0
.0
10

<0
.0
20

0.
01

0.
01

5

<0
.0

2
<0

.0
1

<0
.0
1

<0
.0

1
0.

07
<0

.0
1

<0
.0

1
<0

.0
1

<0
.0

1

<0
.0
1

<0
.0
1

0.
06

0.
09

2.
38

4.
39 2.
7

3.
04

2.
68 3

3.
44

3.
09

2.
86

2.
89

2.
92

2.
91

gr
an

od
io

ri
te

, 
co

ar
se

-g
ra

in
ed

, 
fo
li
at
ed

au
ge

n 
gn
ei
ss
, 

fe
ld

sp
at

hi
c

ir
on
 f

or
ma
ti
on
, 

ma
gn
et
ic
, 

lo
ca

ll
y 
py

ri
ti

c
ir
on
 f

or
ma
ti
on
, 

ma
gn

et
ic

ir
on
 f

or
ma

ti
on

, 
ma

gn
et

ic
, 

ab
un
da
nt
 p

yr
it
e

ir
on
 f

or
ma

ti
on

, 
mi

xe
d 

si
li
ce
ou
s 

an
d 

ma
gn
et
ic

ir
on
 f

or
ma
ti
on
, 

si
li
ce
ou
s

gr
an

od
io

ri
te

, 
po
rp
hy
ri
ti
c

in
te

rm
ed

ia
te

 c
ry

st
al

 
tu
ff

ch
er

t,
 
la

mi
na

te
d

ch
er
t,
 
wi
th
 a

bu
nd
an
t 

py
rr
ho
ti
te

ba
sa

lt
, 

ma
ss
iv
e

mu
ds

to
ne

, 
si
li
ci
fi
ed

gr
ay
wa
ck
e,
 
si
li
ci
fi
ed

ch
er
t,
 
ma
ss
iv
e

br
ec

ci
a,

 
py
rr
ho
ti
te
-c
em
en
te
d

ba
sa

lt
, 

ma
ss
iv
e

in
te

rm
ed

ia
te

 t
uf
f

fe
ls

ic
 t

uf
f,
 
wi

th
 p

yr
rh
ot
it
e

tu
ff

, 
si
li
ci
fi
ed
, 

wi
th

 p
yr
rh
ot
it
e-
 p
yr
it
e 

ve
in

s
ch
er
t,
 
wi

th
 p

yr
it

e-
 p
yr
rh
ot
it

e
ch
er
t,
 
wi

th
 p

yr
it
e 

an
d 

py
rr
ho
ti
te

ma
ss
iv
e 

su
lf
id
e,
 
py
ri
ti
c

ch
lo
ri
ti
c 

se
di
me
nt
, 

wi
th

 p
yr
rh
ot
it
e

gr
ap
hi
ti
c 

mu
ds

to
ne

, 
la
rg
e 

py
ri
te
 c

ry
st
al
s

gr
ap
hi
ti
c 

mu
ds

to
ne

gr
ap
hi
ti
c 

mu
ds

to
ne

, 
wi

th
 
la

rg
e 

py
ri
te
 c

ry
st
al
s

ba
sa

lt
, 

ma
ss
iv
e

ba
sa

lt
, 

ma
ss
iv
e

ch
er
t?
, 

sp
ar

se
 p

yr
it
e

mu
ds
to
ne
, 

si
li

ci
fi

ed
, 

di
ss
em
in
at
ed
 p

yr
rh

ot
it

e
ma
ss
iv
e 

su
lf

id
e,

 p
yr
rh
ot
it
ic

rh
yo

li
te

 c
ry

st
al

 
tu

ff
, 

wi
th

 q
ua
rt
z 

an
d 

fe
ld

sp
ar

da
ci
te
 b

re
cc
ia
?,
 
hi
gh
ly
 a

lt
er

ed
ba

sa
lt

, 
al

te
re

d 
pi
ll
ow
 m
ar

gi
ns

 a
bu
nd
an
t 

py
rr
ho
ti
te

ir
on

 f
or

ma
ti

on
, 

ma
gn

et
ic

 w
it

h 
ab
un
da
nt
 g

ar
ne

ts
ba

sa
lt

, 
pi

ll
ow

ed
br
ec
ci
a,
 
py
ri
te
 -c

em
en

te
d

ba
sa

lt
, 

br
ec
ci
a,
 
ch

lo
ri

te
-c

ar
bo

na
te

 a
lt

er
at

io
n

ga
bb

ro
, 

co
ar
se
 p

or
ph
yr
it
ic

ba
sa
lt
, 

ma
ss
iv
e,
 
wi

th
 q

ua
rt

z-
 f
el
ds
pa
r 

ve
in

s
ba

sa
lt

, 
co

rd
 ie

ri
te

- b
ea

r 
in

g
ba
sa
lt
, 

ma
ss

iv
e,

 
ga
r n

et
 -
be
ar
 in

g
gr
ay
wa
ck
e,
 m

af
ic

gr
ap
hi
ti
c 

se
di
me
nt
 w

it
h 

py
rr
ho
ti
te
 b

an
ds

ba
sa
lt
, 

ma
ss
iv
e

py
ri

ti
c 

ma
ss

iv
e 

su
lf
id
e

da
ci
te
 
la

pi
 H
i 

tu
ff

ba
sa

lt
, 

pi
ll
ow
ed



Ta
bl

e 
2a

Dr
il
l 

Ho
le

 
an
d 

Fo
ot
ag
e

=
=
=
=
=
=
=
=
=
=
=
=
:

R3
- 
1-
36
7

R3
- 
1-

48
8

R3
-2

-5
54

R3
-3

-2
6

R3
-3

-1
32

R3
-3

-5
92

R4
- 
1-
17
8

R4
- 
1-

26
3

R4
- 
1-
36
7

R4
-3

-2
90

R5
-2

-1
79

RR
1-

87
5

RR
1-
88
4

RR
1-
92
1

RR
1-
93
6

RR
1-
12
65

RR
1-

12
89

RR
1-

12
99

RR
1-

13
33

RR
1-
13
36

RR
-6
-2
-1
63

RR
-6
-2
-2
82

RR
-6

-2
-3

19
RR

-6
-2

-3
59

RR
-1

2-
2-

13
8

RR
-1
2-
2-
21
3

RR
-1

2-
2-
22
7

RR
- 
16

- 
1-

92
RR

-1
6-

1-
17

7
RR

-1
6-

1-
21

1
S-
43
-2
-1
74

S-
43

-2
-2

87
ST
AR
 -
3-
32
6

ST
AR
-3
-3
65
-1

ST
AR

-3
-3
65
-2

ST
AR

 -
3 
-3

71
ST

AR
 -
3 
-4

05
T2
5A
- 
1-

32
1

T2
5A
- 

-3
67

T2
5A
- 

-4
39

T2
5A

- 
-4

84
-1

T2
5A

- 
-4

84
-2

T2
5A
- 

-5
06

T2
5A
- 

-5
41

T2
5A

- 
-5

52
T2

5A
- 

-5
70

W1
 -
84
-4
69

W1
 -
84

-5
40

W-
13
-1
-1
91

LA
BO
RA
TO
RY
 N

UM
BE
R

La
b 

No
. 

La
ti
tu
de
 

de
g.

mi
n.

U-
 2
36
82
5

U-
 2
36
82
6

W-
 2
36

82
7

W-
 2
37

1 
07

W-
 2
37
1 
08

W-
 2
37

1 
09

W-
 2
37

1 
11

W-
 2
37

1 
12

W-
 2
37

1 
13

W-
 2
37

1 
06

W-
 2
37

00
6

W-
 2
26
89
9

W-
 2
26
90
0

W-
 2
26

90
7

W-
 2
26

90
1

W-
 2
26
90
2

U-
 2
26
90
3

W-
 2
26
90
4

W-
 2
26
90
5

U-
 2
26
90
6

W-
 2
37

1 
03

W-
 2
37

1 
00

W-
 2
37

1 
01

W-
 2
37

1 
02

W-
 2
37
00
4

W-
 2
37
00
5

W-
 2
37
00
3

W-
 2
36

86
7

U-
 2
36
86
8

U-
 2
36

86
9

W-
 2
37

1 
14

W-
 2
37

1 
15

U-
 2
36
81
 5

U-
 2
36

81
1

W-
 2
36
81
 2

W-
 2
36
81
3

U-
 2
36

81
 4

U-
 2
36

49
6

W-
 2
36

49
7

U-
 2
36
49
8

U-
 2
36
49
9

U-
 2
36
50
0

W-
 2
36
49
5

U-
 2
36

50
1

W-
 2
36
50
2

U-
 2
36
50
3

W-
 2
37
09
4

U-
 2
37
09
5

U-
 2
36
47
0

48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48

34 34 34 33 33 33 31 31 31 32 33 35 35 35 35 35 35 35 35 35 34 34 34 34 36 36 36 38 38 38 35 35 16 16 16 16 16 29 29 29 29 29 29 29 29 29 33 33 50

, 
SA
MP
LE
 
LO

CA
TI

ON
, 

FI
RE

 A
SS
AY
 -
AA
 
(P

RE
CI

OU
S 

ME
TA
LS
)

Lo
ng

it
ud

e 
AU

 P
PM
 P

D 
PP
M 

PT
 P

PM
 R

H 
PP
M 

BU
LK

 D
 

se
c.

 d
eg
.m
in
. 
se

c.

6 6 12 57 57 57 56 56 56 20 43 35 35 35 35 35 35 35 35 35 21 21 21 21 25 25 25 12 12 12 10 10 21 21 21 21 21 2 2 2 2 2 2 2 2 2 2 2 47

94 94 94 94 94 94 94 94 94 94 94 93 93 93 93 93 93 93 93 93 94 94 94 94 94 94 94 94 94 94 94 94 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95

8 8 7 10 10 10 6 6 6 7 12 19 19 19 19 19 19 19 19 19 7 7 7 7 13 13 13 32 32 32 6 6 36 36 36 36 36 13 13 13 13 13 13 13 13 13 51 51 20

15 15 11 4 4 4 31 31 31 13 6 58 58 58 58 58 58 58 58 58 59 59 59 59 32 32 32 29 29 29 22 22 24 24 24 24 24 35 35 35 35 35 35 35 35 35 56 56 46

0.
01

3

<0
.0
1

<0
.0
1

0.
02

<0
.0
75

<0
.0
75

<0
.0
75

<0
.0
75

<0
.0
75

<0
.0
75

<0
.0
75

<0
.0
75

<0
.0
75

<0
.0
1

0.
01

0.
02

8

0.
01

0.
01
1

<0
.0
10 0.
1

<0
.0

1

3.
01

2.
72

2.
65

2.
78

2.
53

3.
19

3.
08 2.
9

<0
.0

00
5<

0.
00

05
<0

.0
00

5
<0

.0
00

5<
0.

00
05

<0
.0

00
5

<0
. 
00

05
 <0

. 
00

05
 <0

. 
00

05

3.
06

2.
72

3.
06

0.
00

5 
0.
00
47
 <

0.
00

05

, 
GR
AV
IM
ET
RI
C 

(B
UL

K 
DE
NS
IT
Y)
, 

AN
D 

SA
MP
LE
 D

ES
CR

IP
TI

ON
S 

Sa
mp

le
 D
es
cr
ip
ti
on

py
rr
ho
ti
te
 i

n 
ma

fi
c 

se
di
me
nt
s

in
te

rm
ed

ia
te

 t
uf
f

ga
bb

ro
, 

me
ta
mo
rp
ho
se
d,
 
co
ar
se
 a

mp
hi
bo
le
 p

ri
sm
s

ma
fi

c 
gr

ay
wa

ck
e,

 
gr
ad
ed

ma
fi

c 
tu
ff
, 

fi
ne

 g
ra
in
ed

fe
ls

ic
 v

ol
ca
ni
c 

br
ec
ci
a,
 
py

ri
te

-p
yr

rh
ot

it
e 

ce
me

nt
ed

su
lf
id
e-
ce
me
nt
ed
 b

re
cc

ia
, 

py
rr
ho
ti
te

su
lf

id
e -

ce
me

nt
ed

 b
re

cc
ia

, 
py

ri
te

-p
yr

rh
ot

it
e

ba
sa
lt
, 

pi
ll

ow
ed

fe
ls

ic
 v

ol
ca
ni
c 

se
di
me
nt
, 

gr
ap
hi
ti
c

ba
sa
lt
, 

pi
ll
ow
ed

sc
hi
st
, 

am
ph

ib
ol

e,
 
wi
th
 a

nk
er

 it
e 

ve
in
s

sc
hi

st
, 

mi
ca
-q
ua
rt
z

sc
hi
st
, 

ch
lo

ri
te

-a
mp

hi
bo

le
, 

wi
th

 m
in

or
 p

yr
it

e
ch
lo
ri
te
 s

ch
is

t,
 
ca
rb
on
at
e 

ve
in

s
gn

ei
ss

, 
au
ge
n,
 
fe

ld
sp

ar
-b

io
ti

te
sc
hi
st
, 

ch
lo

ri
te

-b
io

ti
te

sc
hi

st
, 

ch
lo

ri
te

, 
wi

th
 c

ar
bo

na
te

 v
ei

ns
sc

hi
st

, 
ch

lo
ri

te
, 

py
ri
te
-q
ua
rt
z 

ve
in

s
sc

hi
st

, 
ch

lo
ri

te
-a

mp
hi

bo
le

ga
bb
ro
, 

ch
lo

ri
te

-b
io

ti
te

? 
al

te
re

d
rh

yo
li

te
 c

ry
st
al
 
tu

ff
ba

sa
lt

ic
 h

ya
lo

cl
as

ti
c 

br
ec

ci
a

ba
sa

lt
, 

ma
ss

iv
e 

al
te

re
d

fe
ls

ic
 t

uf
f,
 
se

ri
ci

ti
c 

al
te
ra
ti
on

fe
ls

ic
 v

ol
ca
ni
cl
as
ti
c 

br
ec
ci
a

da
ci
te
 t

uf
f,
 
se
ri
ci
ti
c 

al
te
ra
ti
on

ma
fi
c 

gr
ay
wa
ck
e

si
li

ca
te

 i
ro
n 

fo
rm
at
io
n,
 
le
an

ba
sa

lt
, 

ma
ss
iv
e,
 
am

ph
i 
bo

 U
te

- 
gr
ad
e

da
ci
te
 c

ry
st
al
 
tu
ff

ga
bb

ro
, 

co
ar

se
-g

ra
in

ed
, 

po
rp
hy
ri
ti
c

br
ec
ci
a,
 
gr

an
it

ic
 f

ra
gm

en
ts

ga
bb
ro
 c

la
st
, 

in
 m

af
ic

 b
re
cc
ia

br
ec

ci
a,

 
wi

th
 g

ab
br
o 

cl
as
ts

ga
bb

ro
, 

ol
i v

in
e-
be
ar
in
g

ga
bb

ro
, 

ox
id
e,
 
su

lf
id

e 
an
d 

ap
at

it
e-

ri
ch

ba
sa
lt
 b

re
cc
ia
, 

ga
rn

et
 -
be

ar
 in

g 
ma
tr
ix

ma
ss
iv
e 

su
lf

id
e,

 
py
ri
ti
c

ba
sa

lt
, 

ma
ss
iv
e

fe
ls

ic
 b

re
cc
ia
 c

la
st

br
ec

ci
a 

ma
tr

ix
, 

py
ri
ti
c,
 
ma
tr
ix
 o

f 
T2

5A
-1

-4
84

-1
ch

er
t,

 
be
dd
ed

ma
ss
iv
e 

su
lf

id
e,

 
py

ri
te

-p
yr

rh
ot

it
e

ba
sa
lt
, 

ma
ss
iv
e 

wi
th

 a
bu
nd
an
t 

py
rr

ho
ti

te
ma
ss
iv
e 

su
lf

id
e,

 
py

ri
te

-p
yr

rh
ot

it
e

gr
ap

hi
ti

c 
mu
ds
 to

ne
, 

th
in

-b
ed

de
d,

 
gr
ad
ed

si
ls

to
ne

, 
tu
ff
ac
eo
us
 g

ra
de
d

py
ro

xe
ni

te
, 

fi
ne

-g
ra

in
ed

, 
se
rp
en
ti
ni
ze
d



C
O en

Ta
bl
e 

2a

Dr
il

l 
Ho
le
 

an
d 

Fo
ot

ag
e

W-
13

-1
-2
50

W-
 1
3-
 1
-2

81
W-

13
-1

-3
13

W-
1-

1-
15

4
W-

1-
 1
-2

34
W-

8-
1-

18
2

W-
8-

 1
-2

40
W-

8-
 1
-2
59

W-
9-

1-
26

4
YW

A-
3-

29
5

YW
A-
3-
30
4

YW
A-

3-
31

4
YW

A-
3-

39
0

YW
A-

3-
54
1

YW
I-

 1
-6

79
YW

I-
 1
-7
22

YW
L-

 1
-5
84

YW
L-
 1
-6

01
YW
L 
-1
-6
66

YW
M-
 1
-3

44
YW

M-
 1
-4

84
YW

M-
 1
-5

36
YW
M-
 1
-5

43
YW

M-
 1
-5
67

YW
Q-
1-
60
6

YW
Q-

 1
-6

56
YW

Q-
 1
-6

69
YW
Q-
 1
-7

62
YW
Q-
 1
-7

66
YW

T-
1-
56
3.
5

YW
T-

 1
-5
66

YW
T-

 1
-5

98
YW
T 
-1
-6
33

YW
Z-

 1
-4

25
YW

Z-
 1
-4

46
YW

Z-
 1
-6

36
YW

Z-
 1
-7
60

YW
Z-
 1
-7

67
YW

Z-
 1
-7

86
YW
Z-
 1
-7

88
YW

Z-
 1
-8
02

LA
BO
RA
TO
RY
 
NU

MB
ER

La
b 

No
. 

La
ti
tu
de
 

de
g.
mi
n.

W-
 2
36

47
1

W-
 2
36
47
2

W-
 2
36
47
3

W-
 2
36
47
4

W-
 2
36
47
5

W-
 2
36

46
5

W-
 2
36
46
6

W-
 2
36

46
9

W-
 2
37
07
3

W-
 2
36
43
3

W-
 2
36
43
4

W-
 2
36

43
5

W-
 2
36
43
6

W-
 2
36
43
7

W-
 2
36
45
2

W-
 2
36
45
3

W-
 2
36
44
4

W-
 2
36
44
5

W-
 2
36
44
6

W-
 2
36
44
7

W-
 2
36
44
8

W-
 2
36
44
9

W-
 2
36
45
0

W-
 2
36

45
1

W-
 2
36
45
4

W-
 2
36
45
5

W-
 2
36
45
6

W-
 2
36

45
7

W-
 2
36
45
8

W-
 2
36
43
0

W-
 2
36
42
9

W-
 2
36
43
2

W-
 2
36

43
1

W-
 2
36
46
7

W-
 2
36
43
9

W-
 2
36
44
0

W-
 2
36

44
1

W-
 2
36
44
2

W-
 2
36
46
8

W-
 2
36
44
3

W-
 2
36
43
8

48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48

50 50 50 46 46 48 48 48 51 48 48 48 48 48 43 43 40 40 40 38 38 38 38 38 35 35 35 35 35 34 34 34 34 35 35 35 35 35 35 35 35

, 
SA
MP
LE
 
LO

CA
TI

ON
, 

FI
RE
 
AS
SA
Y-
AA
 
(P

RE
CI

OU
S 

ME
TA
LS
),
 
GR

AV
IM

ET
RI

C 
(B
UL
K 
DE

NS
IT

Y)
, 

AN
D 

SA
MP
LE
 D

ES
CR
IP
TI
ON
S

Lo
ng

it
ud

e 
AU
 P

PM
 P

D 
PP
M 

PT
 
PP

M 
RH

 
PP

M 
BU
LK
 D

. 
Sa

mp
le

 D
es

cr
ip

ti
on

 
se
c.
 d
eg
.m
in
. 
se

c.

47 47 47 53 53 35 35 35 52 57 57 57 57 57 42 42 0 0 0 37 37 37 37 37 44 44 44 44 44 47 47 47 47 58 58 58 58 58 58 58 58

95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95

20 20 20 21 21 15 15 15 16 16 16 16 16 16 14 14 18 18 18 16 16 16 16 16 16 16 16 16 16 22 22 22 22 19 19 19 19 19 19 19 19

46 46 46 15 15 34 34 34 55 33 33 33 33 33 19 19 5 5 5 43 43 43 43 43 30 30 30 30 30 1 1 1 1 8 8 8 8 8 8 8 8

<0 <0 <0 <0 <0 <0 <0

0.
00
18
 0

.0
04

5 
<0

.0
00

5
0.
00
22
 0

.0
02
2 

<0
.0

00
5

0.
00

16
 0

.0
01

9 
<0

.0
00

5

.0
1

.0
1 

0.
00
36
 0

.0
04
3 

<0
.0

00
5

0.
00

98
 

0.
01
 
<0

.0
00

5

.0
1

.0
1

.0
1

.0
1

.0
1

0.
03

3

<0
.0

1
<0

.0
10

<0 <0 <0 <0 <0

.0
1

.0
1

.0
1

.0
1

.0
1

py
ro

xe
ni

te
, 

fi
ne
-g
ra
in
ed
, 

se
rp
en
ti
ni
ze
d

py
ro

xe
ni

te
, 

co
ar

se
-g

ra
in

ed
, 

se
rp

en
ti

ni
ze

d
py

ro
xe

ni
te

, 
co
ar
se
-g
ra
in
ed
, 

se
rp

en
ti

ni
ze

d
ga

bb
ro

, 
fo
li
at
ed

ga
bb

ro
, 

fo
li

at
ed

rh
yo

li
te

 c
ry

st
al

 
tu

ff
an
de
si
te
 t

uf
f,
 
fi

ne
-g

ra
in

ed
2.
92
 a

nd
es

it
e 

cr
ys

ta
l 

tu
ff

qu
ar

tz
 
-s

er
ic

it
e 

sc
hi
st
, 

ab
un
da

nt
 
py
ri
te

ul
tr

am
af

ic
 
sc

hi
st

pe
ri

do
ti

te
, 

fi
ne
-g
ra
in
ed
, 

al
te

re
d

3.
06

 p
er

id
ot

it
e,

 
co
ar
se
- 

gr
ai

ne
d

si
lt

st
on

e,
 
ma

ss
iv

e
bi

ot
it

e 
gr
an
od
io
ri
te
, 

fo
li

at
ed

2.
79
 h

or
nb
le
nd
e 

to
na

li
te

ma
fi
c 

tu
ff

gr
ap

hi
ti

c 
mu
ds
 to

ne
, 

py
ri
ti
c

gr
ap
hi
ti
c 

si
li
ce
ou
s 

se
di

me
nt

, 
la

mi
na

te
d

ga
bb

ro
, 

fo
li
at
ed

gr
ay

wa
ck

e,
 
gr
ad
ed

ir
on

 
fo

rm
at

io
n,

 
ga
rn
et
-a
ct
in
ol
it
e?

fe
ls
ic
 
tu

ff
ma

fi
c 

br
ec

ci
a,

 
su
lf
id
e-
ri
ch
 m

at
ri
x

2.
97

 b
as
al
t,
 
ma

ss
iv

e
gr

ap
hi

ti
c 

mu
ds
 to

ne
, 

th
ic

k 
-b
ed
de
d

gr
ap

hi
ti

c 
mu

ds
to

ne
, 

ab
un

da
nt

 
fr

ac
tu

ri
ng

2.
73
 
in
te
rm
ed
ia
te
 c

ry
st

al
 
tu

ff
gr
ap
hi
ti
c 

mu
ds
to
ne
, 

th
in
- 
be

dd
ed

, 
py
ri
ti
c

fe
ls
ic
 
tu
ff
, 

gr
ad
ed
, 

fi
ne

-g
ra

in
ed

gr
ap

hi
ti

c 
mu

ds
to

ne
, 

th
in

- 
be

dd
ed

gr
ap
hi
ti
c 

mu
ds
to
ne
, 

th
in
-b
ed
de
d,
 
py
ri
ti
c

an
de

si
te

 c
ry

st
al

 
tu
ff
, 

al
te

re
d

2.
81

 
an

de
si

te
 c

ry
st

al
 
tu

ff
ul
tr
am
af
ic
 
ro
ck
, 

al
te

re
d

2.
97
 t

re
mo
li
te
 s

ch
is
t

ma
fi
c 

tu
ff

 
?,
 
al
te
re
d

qu
ar

tz
-c

al
ci

te
 v

ei
n

in
te
rm
ed
ia
te
 t

uf
f,
 
al

te
re

d
ma
fi
c 

tu
ff

?,
 
bi
ot
it
e 

al
te

ra
ti

on
qu

ar
tz

 v
ei
n

ma
fi
c 

ro
ck
, 

ca
lc

it
e-

 p
yr
it
e 

ve
in
s



Ta
bl
e 

2b
 

MA
JO
R 

CO
NS

TI
TU

EN
TS

 
BY

 
RA

PI
D 

RO
CK
 
ME

TH
OD

S 
(Q
UA
NT
IT
AT
IV
E 

IC
P 

AN
D 

GR
AV
IM
ET
RI
C)

Dr
il
l 

Ho
le

 
an
d 

Fo
ot

ag
e

40
91

9-
22

0
40

91
9-

30
5

40
91

9-
30

7
40

92
0-

41
8

40
92

6-
13

9
40
92
6-
20
3

40
92

6-
22

7
40
92
6-
34
6

40
92

6-
38

4
A-

4-
 
-3

09
A-

4-
 
-4

27
A-

4-
 
-4

43
A-

6-
 
-2

01
A-

6-
 
-4

24
A-

6-
 
-4

29
A-

6-
 
-4

37
A-

6-
 
-4

41
A-

6-
 
-4

49
A-

6-
 
-4

52
A-

6-
 
-4

63
A-

6-
 
-5

70
A-

8-
 1
-3
82

A-
8-
1-
38
9.
5

A-
8-

 1
-3
90

A-
8-
1-
43
1.
5

A-
9-
1-
11
9

A-
9-

 1
-2

39
A-
9-
1-
30
1

A-
9-

1-
42

7
A-

9-
 1
-4

69
A-

10
-1
-2
56

A-
10

-1
-2

79
A-
10
-1
-2
92

A-
 1
0-
 1
-3

78
A-
10
-1
-3
91

A-
10
-1
-4
03

A-
10

-1
-4
53

A-
 1
0-
 1
-4

69
A-

10
-1

-5
29

B3
- 
1-
21
4

B3
- 
1-

32
7

B3
- 
1-

35
0

B3
- 
1-
35
4

B3
- 
1-

35
7

B3
- 
1-
36
5

B3
- 
1-

56
6

B3
- 
1-
58
4

B7
- 
1-

16
1

87
-1
-2
01

SI
 0
2 

% 
AL

20
3 

%F
E2
03
 %

68
.3

49
.9

53
.8

49
.9 58

71
.2 58

65
.3

69
.8

50
.3

49
.5

58
.3

53
.7

68
.4

61
.4

67
.2

52
.1

50
.3

60
.8

60
.9

52
.1

71
.9

50
.9

49
.9

41
.4

47
.8

56
.4

10
.8

13
.2

15
.3

15
.4

14
.3

16
.4

16
.3

16
.3

10
.3

16
.6

12
.8

11
.2

13
.7

15
.4

17
.8 12

14
.3

18
.3

17
.7

18
.6

14
.4

14
.9

14
.5

13
.1 4.
5

9.
6

16
.5

9.
7

16
.8 4.
3

2.
1

9.
6

0.
48 5.
8

0.
83 5.
8

9.
3

10
.8 8.
6

3.
2

4.
6

0.
74 3.
3

3.
4

1.
8

6.
1

6.
2

9.
8 2

2.
5

1.
8 22

18
.8 1.
1

FE
O 
%
 

HG
O 

%

1.
2 6

4.
1 

7.
4

10
.5
 

4

2.
7

0.
56

 
0.

3

3.
5

3 
2

0.
76 5.
2

9.
2 1

10
.1
 

5.
5

1.
5

4.
2 

3.
1

5.
6 

0.
93

10
 

5

10
.8

 
3

1.
1

0.
88

0.
75 1.
3

9.
2 

6.
6

7.
8 

9.
9

3.
4

1.
1

5.
7 

5.
5

CA
O 

% 
NA
20
 %

3.
7

7.
8

6.
7

7.
1

0.
88 1.
6

1.
8

3.
9 3

8.
8

10
.4 2.
3

7.
7

4.
1

6.
1

3.
8

7.
2

8.
1

2.
1 3

0.
91 1.
9

8.
5

11
.3 5.
8

0.
95 8.
2

3.
2

2.
3 3

3.
3

1.
4

5.
5

2.
5 4

1.
9

3.
3

2.
5

1.
2

2.
3

4.
3

4.
4

3.
5

3.
8 4

3.
3

3.
8

5.
6

2.
5

2.
8

2.
2

0.
03 1.
5

3.
6

K2
0 

% 
H2

0+

0.
59

0.
44

0.
31

0.
63 4

2.
5

3.
4

2.
8

1.
7 1

0.
5 5

0.
36

0.
57 1.
1

0.
43

0.
55

0.
28 3.
5

2.
2

0.
69 2.
6

0.
16

0.
05 1.
3

2.
1

0.
39

% 
H2
0-
 
% 

T 
10
2 

% 
P2

05
 
%

0.
04

0.
06 0.
4

0.
33

0.
29

0.
16

0.
72 0.
1

0.
22

0.
15

0.
13

0.
15

0.
16

0.
18

0.
08

0.
14

0.
09

0.
06

0.
53

0.
28

0.
71

0.
08 0.
2

0.
03

0.
31

0.
54

0.
08

0.
22 1.
1

0.
73 2.
6

0.
5

0.
15

0.
59

0.
45

0.
23

0.
78

0.
67

0.
37 1.
3

0.
43

0.
47

0.
71 1.
3

1.
6

0.
66

0.
81

0.
65 0.
3

0.
82

0.
55

0.
26 0.
3

0.
75

0.
1

0.
13

0.
11

0.
35

0.
17

0.
03 0.
2

0.
15

0.
08

0.
47

0.
39 0.
1

0.
19

0.
12

0.
09

0.
19

0.
05

0.
13

0.
24

0.
22

0.
17

0.
13

0.
11

0.
06

0.
11

0.
09

0.
05

MN
O 

%

0.
34

0.
25

0.
29

0.
48

0.
07

0.
01

0.
07

0.
07

0.
06

0.
16

0.
19

0.
03

0.
35

0.
06

0.
09

0.
16

0.
27

0.
47

0.
04

0.
09

0.
03

0.
04

0.
19

0.
17

0.
07

0.
09

0.
26

C0
2 

%

0.
43

0.
06

0.
02 0.
1

0.
02

0.
02

0.
01 0.
4

0.
02 1.
1

0.
04 0.
1

0.
02

0.
06

0.
04

0.
06

0.
29

0.
67

0.
01

0.
62

0.
01

0.
21

0.
85

0.
14 12

0.
93

0.
13

LO
I 

% 
TO

TA
L 

S%
 T

OT
AL
 
C%

0.
89 1.
3

1.
9

1.
2

7.
1

0.
68 6

0.
63 6
2.

3
2.

2

11
.3

0.
67 1.
7

0.
63

0.
44

0.
49

0.
66 5.
3

4.
4

15
.6 3.
2

2.
5

1.
7

16
.9

15
.7

0.
68

1.
4

3.
1 

2.
8

3.
8 

8.
9

7 
9

1.
3 

1

8.
7 

5.
3

15
.6

 
2.
9



Ta
bl
e 

2b
MA
JO
R 

CO
NS

TI
TU

EN
TS

 
BY

 
RA
PI
D 

RO
CK
 
ME

TH
OD

S 
(Q

UA
NT

IT
AT

IV
E 

IC
P 

AN
D 

GR
AV

IM
ET

RI
C)

Dr
il
l 

Ho
le

 
SI
02
 %
 A
L2
03
 %

FE
20

3 
% 

FE
O 
% 

MG
O 
% 

CA
O 
% 

NA
20

 %
 

K2
0 
% 

H2
0+

 %
 H

20
- 
% 

T1
02

 %
 P

20
5 
% 

MN
O 
% 

C0
2 
% 

LO
I 
% 

TO
TA
L 

S%
 T

OT
AL

 C
% 

an
d 

Fo
ot

ag
e

B7
- 
1-

23
2 

B7
- 
1-

26
4

B7
- 
1-

34
6

B7
- 
1-

37
8

B7
- 
1-
48

1
B7

- 
1-
60

9
B7

- 
1-
61
1

B2
1-
 
-1
60

B2
1-
 
-1
97

B2
1-
 
-3
02
.7

B2
1-
 
-4

46
B2
4-
 
-2
85
.7

B2
4-
 
-3
23
.5

B2
4-
 
-3

87
B2
4-
 
-4
72

B2
4-
 
-5
08

B2
4-
2-

56
2

B2
4-
2-

60
0.
5

B2
4-

2-
69
8

B3
1-

1-
21
4

B3
1-
 1
-2

72
B3
1-
 1
-2
90

B3
1-
 1
-3

67
B3
1-
 1
-4
06

B3
1-
 1
-5
20

B3
1-
1-

52
4.
3

B3
1-
 1
-5

38
B3
1-
 1
-5
75

B3
1-
 1
-6

96
B3

1 
-3

-2
07

B3
1-
3-

44
7.

5
B3
1 
-3

-4
61

B3
1 
-3
-4

92
B3
1-
3-

51
0.

5
B3

1-
3-

52
1

B3
1-

4-
28

1.
5

B3
1 
-4

-4
48

B3
1 
-4

-4
60

B3
5-
 1
-2

87
B3
5-
 
-2
93

B3
5-
 
-3
64
.5

B5
8-
 
-2
02

B5
8-
 
-2

88
B5
8-
 
-4
40

BB
2-

22
1

BB
2-

31
1

BB
2-

33
2

BD
3-

27
0

BD
3-

29
3

54
.7

59
.3

55
.8

65
.4 62 48

57
.1

62
.7

65
.7

76
.4

32
.1

72
.5

75
.2

69
.7

77
.8

49
.7

47
.2 89

62
.8

85
.8

48
.3

47
.1

74
.4

71
.1 76

76
.3

62
.2

61
.9

67
.5

71
.9

52
.2

48
.2

65
.5

49
.6

15
.1

16
.8

18
.8 16

17
.1

16
.6

11
.1

16
.8

15
.6

12
.8 8

16
.8 14

16
.5

12
.6

15
.7

13
.9 1.
7

15
.4 6.
8

14
.7

14
.7 5.
8

14
.9

13
.6

13
.4 19

16
.4

15
.8

13
.3

14
.1

13
.1

16
.8

12
.2

11 3.
7

2.
2

3.
5

2.
7

1.
4

20
.4 5.
6

1.
8

0.
38 38 1.
4

0.
93

0.
59

0.
39

13
.7

15
.9 4.
2

5.
4 1

3.
4

2.
8 21 1.
2

1.
1

0.
46 4.
2

0.
9

4.
6

2.
4

2.
5

2.
2

1.
8

20
.2

1.
6

3.
4

1.
1 2

10
.8 2

0.
56

0.
96

0.
64

0.
64 9.
9

12
.3 0.
6

0.
16 5.
6

8.
8

11
.2 2.
6

3.
5

1.
6

2.
2

1.
1

1.
6

5.
2

0.
66 1.
7

2.
1

0.
1 4

0.
89 1

0.
82

1

5.
2

4.
6

0.
88 1.
5

0.
22 6.
2

5.
5

0.
37

0.
55

0.
35

0.
25

1

3.
6

1.
4

1.
3

5.
1

6.
4

2.
2 2

11
.3 7.
4

4.
9

1.
9

3.
2

13
.4 1.
6

5.
2

3.
7

0.
42

12
.2 2.
8

1.
5

0.
92 2.
6

8.
1

9.
5

2.
5

3.
5

1.
3

8.
2

6.
9

0.
32 4.
4

0.
9

1.
1

0.
15 2.
7

3.
3

2.
5

12
.7 14 2.
9

1.
2

2.
2

5.
4

6.
8

5.
6

4.
9

1.
4

1.
7

3.
8

4.
1

4.
1

0.
32 2.
5

2.
8

3.
4

3.
2

4.
4

3.
5

0.
53 9.
1

3.
6

3.
1

2.
9

1.
8

5.
3

7.
6

6.
2

0.
11 3.
6

4.
2

3.
5 2

1.
9

3.
2

1.
5

0.
16

0.
89 1.
7 2

3.
9

0.
14 1.
3

1.
3

3.
2

4.
6

0.
24 2.
8

3.
5 7

0.
95 1.
1

1.
2

0.
01

0.
63 0.
4

1.
7

0.
78

0.
09 1.
2

0.
13 2 5

2.
3

2.
1 3

0.
16

0.
13

0.
93 2

0.
09

0.
05

0.
05

0.
09

0.
08

0.
08

0.
17

0.
05

0.
02

<0
.0
1

0.
06

0.
01 0.
1

0.
11

0.
07

0.
07

0.
12

0.
06

0.
08

0.
07

0.
16

0.
43

0.
27

0.
04

0.
03

0.
05

0.
64

0.
02

0.
04

0.
04

0.
04

0.
04

0.
84 1

0.
69

0.
55

0.
74

0.
87

0.
66

0.
76

0.
37 0.
5

0.
48

0.
13

0.
39

0.
38

0.
26

0.
13

0.
13

0.
64

0.
64

0.
07

0.
42

0.
14 1.
9

1.
8

0.
1

0.
38

0.
21

0.
21 0.
6

0.
64

0.
55

0.
22

1

0.
88

0.
34

0.
27

0.
1

0.
37

0.
36

0.
21 0.
2

0.
11

0.
09

0.
13

0.
17

<0
.0
1

0.
1

0.
05

0.
03

0.
07

0.
02

0.
09 0.
1

0.
02

0.
09

0.
02

0.
27

0.
24

0.
14

0.
09

0.
02

0.
03

0.
09 0.
2

0.
1

0.
03

0.
11

0.
11

0.
09

0.
08

0.
41

0.
12 0.
1

0.
1

0.
1

0.
48

0.
06

0.
15

0.
06

0.
05 1.
7

0.
08

0.
06

0.
06

0.
04

0.
44

0.
53

0.
07

0.
12

0.
03

0.
21

0.
18

0.
03

0.
07

0.
02

0.
02

0.
02

0.
09

0.
07

0.
05

0.
24

0.
27

0.
04

0.
03

0.
4

0.
14

0.
92

0.
18

0.
38

0.
45

0.
01

0.
41

0.
06

0.
08

0.
22

0.
09

0.
07

0.
04

0.
07

0.
04

0.
08

0.
61

0.
85

0.
68

0.
06

0.
02

0.
03

0.
59

0.
31

0.
29

0.
02

0.
07

0.
71

0.
66

0.
07 0.
1

0.
01

0.
04

1.
3

0.
57

0.
97

0.
67

0.
39

0.
08

10
.4

0.
57

0.
19 3

0.
81 1.
1

0.
75

0.
74 1.
3

3.
6

0.
86 1.
9

0.
23 1.
2

2.
6

6.
1

0.
51

0.
45

0.
23 6.
9

0.
98 0.
7

1.
2

0.
51

0.
45 3.
2

10
.8

6.
3

7.
4

5.
6

1.
7

1.
1



Ta
bl

e 
2b

MA
JO

R 
CO
NS
TI
TU
EN
TS
 
BY
 
RA

PI
D 

RO
CK
 
ME

TH
OD

S 
(Q
UA
NT
IT
AT
IV
E 

IC
P 

AN
D 

GR
AV
IM
ET
RI
C)

Dr
il

l 
Ho

le
 

SI
02

 %
 A
L2
03
 %

FE
20

3 
% 

an
d 

Fo
ot

ag
e

BD
3-

30
4

BD
3-
32
6

BD
3-
37
1

BD
3-
38
6

BD
II
-1
-2
45

BD
II
-1
-2
51

BD
II
-1
-3
15

BO
II
 -
1-

34
2

BO
II
 -
1-

36
8

BD
II

-1
-4

42
BD
II
-1
-5
80

BD
II

-1
-5

92
BD
II
-1
-6
15
-1

BD
II
-1
-6
15
-2

BD
II

-1
-6

50
BD
II
-1
-7
05

BD
II

-1
-7
08

BD
- 

-1
67

BD
- 

-1
76

BD
- 

-2
97

BD
- 

-3
09

BD
- 

-3
27

BD
- 
1-

34
2

BO
 -
1-

40
6

BD
- 
1-

50
3*

BD
- 
1-

53
5*

BD
- 
1-

86
6*

BD
-2
-3
21
*

BD
-2
-6
31
*

BD
- 
2-
67
8*

BD
-2
-7
20
*

CU
S-
10

CU
S-
19

CU
S-
23

CU
S-
25

CU
S-
27
A

CU
S-

5
D-
1-
30
4.
5

D-
1-

35
7

D-
1-
35
8.
5

FT
-4
-3
65

FT
-4
-4
07

FT
-4
-4
69

FT
-4
-4
94

FT
-4
-5

52
FT

-4
-5

66
FT
-4
-6
01

FT
-4
-6

42
FT

-6
-5

34

67
.3

60
.4

38
.4

50
.3

51
.5 75

21
.3

49
.9 38

59
.8

62
.3

64
.9

67
.3

47
.6

68
.2

52
.1

46
.1

49
.2

46
.3

59
.1

49
.4

46
.5

45
.7 65

18
.1 6.
1

9.
4 15

16
.1

12
.5 2.
5

14
.7

11
.5

15
.8

14
.8

17
.7

15
.4

16
.9

16
.6

12
.4 3

15
.4

16
.8

17
.1

12
.4

11
.3

12
.8

17
.2

0.
52

11
.8

34
.1 3.
3

12
.8 1.
2

52
.7 3 31 3

0.
94 1.
7

0.
72 3
1.

8

5.
7

25
.6

10
.2 8.
7

1.
3

2.
3 11

0.
92 4.
2

FE
O 
% 

MG
O 
%

2.
3

8.
6

0.
8

10
.6 2.
2

3.
5

2.
1 2

8.
3

1.
5

11
.9 3.
7 4

4.
3

9.
6

9.
8

1.
3 1

7.
5

5.
4

4.
7

1.
2

2.
3

6.
7 6

1.
5

3.
6

1.
7

1.
2 9

1.
5

3.
7 2

7.
4

9.
8

3.
6

4.
1

3.
6 5

1.
6

CA
O 
% 

NA
20

 %

4.
1

1.
6

5.
4

8.
8

5.
7

5.
4

2.
2 8

9.
7

10
.1 4.
4

4.
2

4.
5

9.
2

4.
1

7.
9

4.
6

9.
3

9.
3 5

9.
4

7.
3

9.
2

1.
5

4.
6

1.
1

0.
52 3.
3

4.
3

2.
4

0.
14 3.
1

1.
2

2.
1

4.
6

5.
8

4.
6

2.
7

5.
2

2.
3 1

3.
1

1.
7

6.
6

1.
1

5.
4

1.
6

1.
4

K2
0 
% 

H2
0+

1.
3

0.
26 0.
5

0.
45 1.
2

1.
1

0.
54

0.
68 0.
4

1.
1

1.
6

1.
2

1.
8

0.
49

0.
94 0.
2

0.
21

0.
16

0.
12 1.
2

0.
45

0.
25

0.
51 2.
3

% 
H2
0-
 
% 

T 1
02
 %
 P

20
5 
%

0.
04

0.
47

0.
02

0.
05

0.
04

0.
02

0.
59

0.
02

0.
05

0.
01

0.
06

0.
09

0.
09

0.
07

0.
02

0.
07

0.
16

0.
03

0.
11

0.
03

0.
13

0.
13

0.
15

0.
23

0.
37

0.
26 1.
1

1.
6

1.
6

0.
25

0.
13 1.
4 1

1.
3

0.
37

0.
44

0.
36 1
0.

4

2.
1

0.
11 1.
4

0.
93

0.
53

0.
58

0.
39

0.
64

0.
68

0.
11

0.
08

0.
12

0.
14

0.
13

0.
07 0.
1

0.
16 0.
1

0.
1

0.
17

0.
11

0.
07

0.
17

0.
12

0.
29

0.
05

0.
11

0.
15

0.
14

0.
07 0.
1

0.
08

0.
15

MN
O 
%

0.
04

0.
04 1.
3

0.
21

0.
18

0.
16 0.
1

0.
61

0.
93

0.
31

0.
17

0.
07

0.
05

0.
16

0.
06

0.
24

0.
72

0.
21

0.
18

0.
09

0.
51

0.
49

0.
58

0.
05

C0
2 
%

0.
05

0.
01

0.
04

0.
26

0.
02

0.
29

0.
25

0.
04

0.
05

0.
86 2.
1

0.
3

1.
8

0.
03

0.
07

0.
03 7

0.
07

0.
01

0.
85 5.
7

10
.8 7.
7 2

LO
I 

% 
TO

TA
L 

S%
 T
OT

AL
 C

%

0.
57

16
.5
 

9.
2 

8.
8

1.
4

0.
28

0.
89 0.
4

11
.8

0.
49

0.
94

0.
62 3
0.

7 2

1.
2

0.
38 <.
1

10
.5

0.
38 1.
8

0.
75 6.
3 7

8.
4

5.
9 

0.
19

 
2.

1



Ta
bl
e 

2b
MA
JO
R 

CO
NS

TI
TU

EN
TS

 
BY
 
RA

PI
D 

RO
CK

 
ME

TH
OD

S 
(Q
UA
NT
IT
AT
IV
E 

IC
P 
AN

D 
GR

AV
IM

ET
RI

C)

Dr
il
l 

Ho
le
 

SI
02
 %
 A
L2

03
 %

FE
20

3 
% 

an
d 

Fo
ot
ag
e

FT
-6

-5
81

FT
-9
-5
58

FT
 -
9-
 5
80

FT
-9

-7
73

FT
-9
-7
97

FT
-9

-8
04

FT
-9

-8
11

FT
 -
9-

82
2

FT
 -9

- 8
36

FT
-1

4-
33

0.
5

FT
-1

4-
51

2
FT
-1
6-
28
3

FT
 -
16

-2
98

FT
- 
16
-3
06

FT
-1

6-
34

1
FT
-1
6-
35
2

FT
- 
16

-3
60

FT
-1

6-
45

8
FT
 -
19

-3
47

FT
-1
9-
44
3.
5-
1

FT
-1

9-
44

3.
5-

2
FT

-1
9-

48
1.

5
C5
 

FT
-1
9-
56
2

FT
-1
9-
63
3

FT
-2
1-
41
6

FT
-2

1-
48

2
FT
 -
21

 -
48

9
FT
 -
21
 -
49

7
FT
-2
1-
50
0

FT
 -
21

 -
53

0
FT
-2
1-
60
1

FT
 -
22
 -
25

4
FT

 -
22
 -
39

8
FT

-2
2-

45
0

FT
 -
22
 -
54

3
FT
-2
2-
61
8

FT
-2

2-
63

1
HC
- 

-3
63

HC
- 

-5
34

HC
- 

-5
38

HC
- 

-5
45

HC
- 

-5
54

HC
- 
1-

76
0

IH
-1
2-
35

KC
- 
1-

29
5

KC
-3

-1
75

HD
D-

 1
-4

63
MD

D-
1-

50
6

HD
D-

 1
-5

82

FE
O 
%

MG
O 
%

CA
O 
% 
NA

20
 %

K2
0 
% 

H2
0+

% 
H2
0-
 
% 

TI
02

 %
P2

05
 %

MN
O 
%

C0
2 
% 

LO
I 

% 
TO
TA
L 

S%

73
.2

78
.4

58
.6

72
.5

72
.3

36
.9

68
.5

61
.3

51
.3

73
.4

45
.5

87
.2

61
.6

57
.9

66
.9

60
.8

44
.6

54
.2

54
.9

52
.7 67

49
.8

64
.8

45
.9

46
.7

56
.5

13 7
1.

7
0.

2

4.
6

11
.6

11
.7

0.
24

0.
23 15 3

0.
39

12
.8

14
.7 17

14
.6

13
.9

0.
11

16
.4

16
.2

15
.3

13
.1

15
.8

15
.2 8 17

1.
4

0.
87

18
.2 9.
7

12
.4 0.
6

1.
6

35
.4

24
.2 0.
5

22
.9 5.
5

9.
6

3.
2

2.
6

6.
2

0.
92

43
.7 2.
8

2.
1

1.
1

7.
1 1 6

2.
3

0.
8

1.
8

2.
3

7.
8

9.
1

6.
2

0.
36

17
.8 1.
1

6.
8

2.
4

4.
1

3.
2

6.
9

12
.3 8.
3

2.
6

2.
3

21
.3 8.
1

6.
4

0.
8

0.
45 1.
7

0.
9

0.
95 2.
6

1.
1

0.
1

4.
1

0.
66

0.
93

0.
23

0.
71

0.
51 0.
7

3.
1

7.
9

0.
05 2.
1 3

2.
4

8.
6

2.
5

2.
7

18
.2 4.
6

0.
08 1.
4

4.
2

2.
8

0.
1

12
.5 1.
8

0.
1

0.
14 1.
8

0.
52

0.
22

0.
15

0.
09

0.
15

0.
55 6.
9

0.
06

0.
14

10
.9 3

7.
9

3.
2

2.
6 9

6.
6

1
0.

68
0.
02

0.
02

0.
03

1
2.
1

0.
05

0.
01 4.
6

0.
08

0.
01 0.
5

0.
53

0.
87 4.
8

3.
4

0.
01

0.
22 2 6
2.
5

6.
6

0.
18

0.
69 4.
4

5.
6

4.
5

0.
5

<0
.0

1

0.
86 3.
2 2

0.
02

0.
62 1.
3

0.
41

0.
05 2.
2

3.
2

2.
7

0.
9

2.
5

<0
.0

1

1.
9

0.
49

0.
99 0.
1

1.
4

3.
7

1.
9

1.
1

0.
09

0.
06

0.
08

0.
18

0.
51

0.
19

0.
14 1.
1

0.
03

0.
08 7.
4

0.
3

0.
78

0.
61

0.
37

0.
98

0.
13

0.
11

0.
54

0.
04

0.
02

0.
15

0.
03 0.
1

0.
09

0.
06

0.
16

0.
13

0.
03

0.
02

0.
13

0.
94

0.
31

0.
02

0.
02

0.
59

0.
13

0.
04

0.
43

0.
52

0.
48

0.
55

0.
57

0.
04

0.
39

0.
74

0.
37

0.
94

0.
39

0.
62

0.
59

0.
65

<0
.0

1
<0
.0
1

0.
01

0.
08

0.
01

0.
12

0.
04

0.
04

0.
04

0.
17

0.
07

0.
03

0.
12

0.
06

0.
03

0.
33

0.
59

0.
05

0.
06

0.
12 0.
1

0.
59

0.
14 0.
2

0.
28

0.
19

0.
11

0.
13

0.
66

0.
06

0.
04 0.
4

0.
13

0.
32 1.
7

0.
05 3.
9

0.
17

0.
02

0.
01

0.
05

0.
07

0.
18

0.
01

0.
04

0.
26

0.
07

0.
11

0.
05

0.
15

0.
21 0.
1

1
2.

7
14

.2 5.
3

0.
02 18 1.
5

0.
33

0.
28

0.
33 6.
1

1.
8

0.
02

0.
01

0.
77

0.
05 7.
4

0.
08

0.
02 2

0.
15 5.
1

1.
4

0.
01

0.
03

0.
36

2.
5

2.
8 12

8.
1

2.
6

2.
4

1.
1

14
.1 2.
6

11
.1

19
.3 4.
6 4

8.
8

0.
76 4.
9 2

0.
43 8.
6

0.
93

0.
86 2.
1

0.
98

5.
5

2.
4

<0
.0

1

<0
.0
1

2.
6

5.
2 

0.
55

0.
01



Ta
bl

e 
2b

MA
JO
R 

CO
NS

TI
TU

EN
TS

 B
Y 

RA
PI

D 
RO

CK
 M

ET
HO
DS
 
(Q

UA
NT

IT
AT

IV
E 

IC
P 
AN

D 
GR
AV
IM
ET
RI
C)

Dr
il
l 

Ho
le
 

SI
02
 %

 A
L2

03
 %

FE
20

3 
%

an
d 

Fo
ot
ag
e

==
==

==
==

==
==

==
 

MO
D-
 1
-6

25
ME
D 
-1

-2
05

ME
D-

 1
-2
40

ME
D-
 1
-2
48

ME
D 
-1

-2
95

ME
D 
-1
-3
22

ME
D-
 
-4
29

ME
D-
 
-4
58

ME
D-
 
-5

12
HM
D-
 
-1
90

MM
D-
 
-1
95

HM
D-
 
-2

12
MM
D-
 
-3
19

MH
O-
 1
-4

38
. 
5

MM
D-
 1
-4
43

MM
D-
 1
-4
46

MO
D-

 1
-2
46

MO
D-
 1
-3

09
MO
D 
-2
- 
10
3

MQ
D-
2-
10
7

MQ
D-

2-
11

1
MQ
D-
2-
15
7.
5

MQ
D-

2-
29

0.
5

MQ
D-

2-
29

4
MR

1 
-8
4-
50
6.
 5

MR
2-

84
-5

37
MR
2-
84
-7
95

MS
D 
-1

-3
41

MS
D 
-1
-4
69

MS
D-

 1
-5
08

MS
D-
 1
-5
34

MS
D-

 1
-5
36

M-
1*

M-
1-
54
6.
5

M-
1 
-7
84

M-
1-
84
3

M-
1 
-9
48

NC
B1
-9
2

NC
B1

-1
22

NC
B1

-1
35

NC
B1

-2
40

NC
B1

-2
97

NC
B1
-3
57

R1
- 
1-

53
8

R2
-1
-1
77

R2
- 
1-
19
2

R3
- 
1-

18
3

R3
- 
1-

26
2

R3
- 
1-
33
5

59
.4

69
.8

28
.6

28
.4

63
.2

67
.6

49
.8

64
.7

57
.8

61
.4

52
.9

55
.6

50
.9

49
.1

44
.2

52
.6

69
.4

35
.5

35
.5 47

51
.9

53
.3 51

48
.7

48
.3 50

64
.4

50
.3

17
.7

13
.6

0.
58 7.
1

15
.9

16
.6 14

15
.7

17
.3

18
.2

14
.1

12
.1

14
.4

14
.2

13
.5

11
.5

15
.8 9.
2

9.
9 13

17
.5

19
.8

12
.5

13
.1 6.
5

16
.7

15
.9

17
.2

1.
3

2.
1

65
.5

39
.1 2
1.

1 2 6

2.
3

1.
1

11
.4 3
9.
6

1.
1

0.
91

10
.9

0.
83 33

35
.2

17
.3 9.
5

8.
4

1.
6

3.
3

26
.2 1.
3

8.
5

10
.4

FE
D 
%

5.
5

0.
8

1.
8

1.
5

11
.7 5.
1

4.
9

12
.6 9

11
.2

0.
96 6.
5

10
.6 9.
2

MG
O 
%

1.
7

1.
3

1.
3

4.
1

2.
1

1.
6

7.
1

2.
3

4.
8

1.
4

0.
82 0.
3

0.
9

9.
2

14
.5 5.
2

0.
72 4.
8

5.
3

6.
2

5.
4

3.
3 13 2.
8

0.
54 5.
7

1.
3

4.
5

CA
O 
% 

NA
20

 %

4.
7

1.
6

2.
3

2.
6

4.
4

4.
2

7.
9

1.
8 8

3.
5

0.
67

0.
21

0.
09

12
.8 7.
5

11
.5 2.
6

7.
8 8

9.
1 9

6.
3

8.
6

7.
8

2.
1

11
.7 4.
2 11

5.
1

5.
5

2.
6

1.
6

6.
5

4.
8

2.
9

2.
7

3.
9

4.
9

0.
12

0.
69

0.
17 1.
1

1.
4

0.
38 5.
5

1.
7

1.
1

2.
1

3.
2

3.
5

2.
7

2.
6

1.
7

2.
2

4.
3

2.
6

K2
0 
% 

H2
0+

 %

1.
7

4.
1

0.
09 1.
4

1.
8

1.
4

0.
09 3.
8

0.
53 3.
1

4.
1

1.
8

3.
4

0.
19

0.
11

0.
35 1.
6

0.
54

0.
93

0.
79 1

2.
1

0.
81

0.
77

0.
44

0.
52

0.
94 0.
2

H2
0-
 
% 

T 1
02
 %

 P
20

5 
%

0.
07

0.
01

0.
08

0.
36

0.
04

0.
04

0.
08

0.
11

0.
02

0.
05

0.
56

0.
28 1

0.
08

0.
11

0.
37

0.
07

0.
01

0.
01

0.
01

0.
03

<0
.0
1

0.
01

0.
18

0.
39

0.
02

0.
11 0.
1

0.
77

0.
25

0.
08

0.
35

0.
45 0.
4

1.
1

0.
4

1.
3

0.
75

0.
62 0.
4

0.
51

0.
55

0.
56

0.
32

0.
26 1.
3

1.
4 2

0.
47 1.
1

0.
59 1.
4

0.
25

0.
94

0.
45

0.
98

0.
26

0.
09 0.
1

0.
13

0.
18

0.
09

0.
13

0.
09

0.
03

0.
35

0.
68

0.
06

0.
02

0.
05

0.
04

0.
07

0.
08

0.
72

0.
76 1

0.
19

0.
18

0.
19

0.
15

0.
08

0.
03

0.
31

0.
12

MN
O 
%

=
=
=
=
=
=
=
:

0.
14 0.
1

0.
4

0.
53

0.
06

0.
05

0.
22

0.
06

0.
16

0.
11

0.
03

0.
21

0.
02

0.
27

0.
22 0.
1

0.
03 1.
1

1.
5

0.
63

0.
21

0.
23

0.
15

0.
25

0.
05

0.
27

0.
11

0.
28

C0
2 

%

0.
17

0.
49

0.
04 2

0.
54

0.
05

0.
04

0.
03

0.
09 0.
1

0.
03 7.
7

0.
01

0.
24

0.
01 0.
1

1.
3

0.
91

0.
45

0.
55 0.
9

0.
36

0.
04 5.
8

0.
01

0.
34 0.
5

0.
05

LO
I 

% 
TO
TA
L 

S%
 T

OT
AL
 
CJ

1.
4

0.
19

13
.7

0.
56 0.
4

0.
62 1.
9

0.
3

0.
42 15

12
.3 20

0.
65 3.
6

5.
7 2 3

0.
43

0.
78 1.
6

1.
4

1.
8

7.
7

12
.9

0.
55

0.
86

0.
42

16 4.
6 

5.
8

6.
8 

10
.4

13
 

7.
6



Ta
bl

e 
2b

MA
JO
R 

CO
NS
TI
TU
EN
TS
 
BY

 
RA
PI
D 

RO
CK

 M
ET

HO
DS

 
(Q

UA
NT

IT
AT

IV
E 

IC
P 
AN

D 
GR

AV
IM

ET
RI

C)

Dr
il
l 

Ho
le

 
SI

02
 %

 A
L2
03
 %

FE
20
3 

% 
FE

O 
% 

MG
O 
% 

an
d 

Fo
ot

ag
e

R3
- 
1-

36
7

R3
- 
1-
48

8
R3

-2
-5
54

R3
-3
-2
6

R3
-3
-1
32

R3
-3
-5
92

R4
- 
1-
17
8

R4
- 
1-
26
3

R4
- 
1-
36
7

R4
-3
-2
90

R5
-2
-1
79

RR
1-
87
5

RR
1-

88
4

RR
1-
92
1

RR
 1
-9
36

RR
1-

12
65

RR
1-

12
89

RR
1-
12
99

RR
1-

13
33

RR
1-

13
36

RR
-6
-2
-1
63

RR
-6
-2
-2
82

RR
-6

-2
-3
19

RR
-6

-2
-3

59
RR
-1
2-
2-
13
8

RR
-1

2-
2-

21
3

RR
-1

2-
2-

22
7

RR
-1
6-
1-
92

RR
-1
6-
1-
17
7

RR
-1
6-
1-
21
1

S-
43

-2
-1

74
S-
43
-2
-2
87

ST
AR

 -
3-

32
6

ST
AR
-3
-3
65
-1

ST
AR
-3
-3
65
-2

ST
AR
-3
-3
71

ST
AR
 -3

 -
40
5

T2
5A

- 
1-
32
1

T2
5A

- 
1-
36
7

T2
5A
- 
1-

43
9

T2
5A

- 
1-
48
4-
1

T2
5A

- 
1-
48
4-
2

T2
5A
- 
1-
50
6

T2
5A

- 
1-

54
1

T2
5A

- 
1-
55
2

T2
5A

- 
1-

57
0

W1
 -
84

-4
69

W1
 -
84
-5
40

W-
13
-1
-1
91

CA
O 
% 

NA
20
 %

!
?
5
?
5
~
~
*
5
?
5
 "
"
"
"
"
"
"
"
"
 
"
*
 

K2
0 
% 

H2
0+

 %
H2
0-
 
% 

T 
10
2 
% 

P2
05

 
%

MN
O 
%

C0
2 

%
LO

I 
%

  
  
a*

 a
s a

* 
as

*!
* 
* 
 

*
 
*
 
»
*
 
*
.
*
*
  
 _
_
*
.
*
.
_
*
.
_
  
 _
_
*
.
*
.
_
*
.
*
.
*
 
*
 
*
 
*
 
*
 
.
*
 
.
 

_
_
*
 
*
 
*
 
*
 
«
.
_
«
.
_
.
.

57
.5

51
.1

43
.7

48
.1

59
.6

70
.1

47
.8

45
.4

66
.8

50
.7

58
.6

71
.8

52
.3

56
.1

44
.4 42

50
.1

67
.8

51
.2

55
.2

60
.7

65
.9

64
.2

55
.1

43
.7

53
.2

59
.6

50
.2

35
.3 50

53
.3

46
.9

35
.4

53
.1

49
.3

63
.9

64
.8

48
.3

62
.4 60

36
.7

15
.5

13
.7

11
.6 17

13
.9

14
.8

16
.8

14
.4

16
.8 17

15
.5

14
.8

14
.6

16
.1

15
.9 9.
3

13
.6

16
.6

15
.7

17
.3

19
.4

15
.2

14
.3

14
.6

13
.6

14
.1

18
.3

13
.5 7.
4

17
.2

15
.2

16
.6 9.
3

12
.9

16
.1

14
.7

15
.7

15
.1

18
.9

15
.6 5.
2

3.
1

1.
7

23
.4 1.
4

2.
3

4.
1 3

1.
2

1.
1

3.
8

2.
2

0.
8

1.
1

1.
3

13
.2 2.
9 10 3.
5 13 1.
8

2.
9

1.
3

6.
6

4.
1

6.
2

1.
9

0.
6

1.
3

9.
7

3.
3

3.
4

1.
5

25
.6

14
.7

13
.1 3.
4

5.
2 13

4.
1

1.
1

7.
8

2.
7

8.
2

6.
3

9.
1

10
.9 8.
9

3.
4

9.
6 9 2

5.
6

10
.4 7.
5

12
.3 5.
8

3.
8

5.
6

13
.7 8.
5 4

7.
1 17 7.
1 6

9.
4 6

7.
5

5.
3

7.
7

6.
7

7.
3

2.
2

2.
4

3.
4

6.
3

1.
7 5

5.
6

1.
6

6.
4

5.
9

3.
4

18
.4 9.
2

0.
74 3.
7

4.
3

2.
9

2.
4

1.
3

5.
3

5.
1

6.
9

3.
4

9.
2

8.
2

4.
1

4.
8 4

5.
7

3.
5

5.
4

4.
5

2.
1

5.
9

1.
4

5.
4

28
.5

5.
7

10
.2

11
.5

12
.8 6.
5

0.
33

12
.6 9.
9

2.
4

6.
7

1.
3

1.
7

8.
6

1.
5

1.
6

6.
7

10
.2 3.
3

11
.2 9.
7

2.
2

4.
4

2.
4 10

13
.4 9.
7

5.
5

10
.3 5.
2

4.
2

2.
9

6.
1

7.
2

6.
6

6.
9

5.
4

1.
9 11

0.
44 3.
7

0.
92

2.
9

2.
6

0.
82 1.
6

2.
9

2.
4

1.
6 2

4.
1

1.
5

1.
3

6.
2

0.
68 1.
9

4.
8

0.
23 2.
1

4.
2

0.
77 3.
7

4.
8

4.
1

2.
5

1.
8

0.
74 3

4.
5

2.
3

0.
93 4

4.
2

3.
6 2 3

3.
9

4.
5

4.
9

2.
7

0.
26 4.
8

0.
02

2
0.
26

0.
44 1.
1

0.
89 2.
9

0.
4

1.
6

2.
4 2

1.
1

0.
85 3.
7

1.
3

0.
31

0.
04 2.
5

2.
1

0.
3

0.
21 3.
1

1.
1

2.
9

0.
53

0.
35 0.
4

1.
8 1

0.
17 2.
6

2.
3

2.
1

0.
31

0.
79 1.
7

1.
4

3.
1

0.
57 5.
8

1.
6

<0
.0
1

2.
6

0.
85 1.
8

4.
2

0.
66 2
4.
4

2.
5

4.
6

0.
14

0.
07 0.
1

0.
11

0.
11

0.
21

0.
07

<0
.0
1

<0
.0

1
0.

21
<0

.0
1

0.
08

0.
08

0.
15

0.
19

0.
12

0.
09

0.
06

0.
13

0.
03

0.
48

0.
17

0.
67

0.
07

<0
.0

1
0.
09

0.
11

0.
18 1.
7

0.
63

0.
79

0.
44 1.
5

0.
54

0.
18

0.
34

0.
38

0.
18

0.
52

0.
03 0.
3

0.
86

0.
38

0.
44

0.
64 1.
3

0.
38 0.
8

1.
2

0.
51

1
0.

97
0.
31 0.
7 1

1.
3

1.
6

0.
86

0.
37

0.
89

0.
97

0.
57 0.
7

0.
72

0.
59

0.
62

0.
64

0.
92 0.
5

3.
8

1.
9

1.
5

1.
9

4.
5

0.
56

0.
76

0.
19

0.
41

0.
67

0.
72

0.
66

0.
27

0.
36

0.
05

0.
03

<0
.0

1

0.
19

0.
11 0.
1

0.
31

0.
27

0.
16

0.
15

0.
08

0.
37

0.
18

0.
22

0.
15

0.
76

0.
01

0.
12

0.
04

0.
21

0.
22

0.
17

0.
08 0.
1

0.
08

0.
02

0.
18

0.
34

0.
14

0.
24

0.
08 2.
5

0.
07 0.
1

0.
08

0.
07 0.
1

0.
2

0.
15

0.
08

0.
17

0.
19

0.
81

0.
29

0.
26

0.
05 0.
4

0.
15

0.
06

0.
26

0.
14

0.
04

0.
16

0.
17

0.
14

0.
25

0.
18

0.
05

0.
29

0.
26

0.
06

0.
08

0.
03

0.
23

0.
78 0.
2

0.
13

0.
28

0.
42

0.
17

0.
16 0.
2

0.
41

0.
59

0.
39

0.
27

0.
13

0.
67

0.
04

0.
17

0.
13

0.
05

0.
72

0.
45

0.
88

0.
22

0.
01 1.
3

6.
1

0.
09

0.
34

0.
39 0.
3

4.
8

0.
43

0.
16

0.
25 0.
2

0.
99

0.
49

0.
53

0.
02

0.
02

0.
54

0.
02

0.
02

0.
07

0.
16 1.
6

1.
7

0.
84

0.
72 2.
5

0.
8

0.
09

0.
07

0.
56

0.
03

0.
31

0.
05 0.
1

1.
3

2.
3

1.
7

0.
55 3

0.
48 4
1.

9

1.
5 2 3

0.
78 4.
3

1.
5

5.
2

0.
78

0.
64

0.
79

0.
63 2.
8

6.
2 3

3.
5

4.
7

3.
2

3.
1

2.
1

1.
5

1.
8

0.
9 6

0.
72

10
.1

1.
1

0.
92

1.
9

1.
5



Ta
bl

e 
2b

MA
JO
R 

CO
NS

TI
TU

EN
TS

 
BY

 
RA

PI
D 

RO
CK

 M
ET
HO
DS
 
(Q
UA
NT
IT
AT
IV
E 

IC
P 

AN
D 

GR
AV
IM
ET
RI
C)

Dr
il

l 
Ho
le
 

SI
02
 %

 A
L2

03
 %

FE
20

3 
% 

FE
O 

% 
MG

O 
% 

CA
O 

% 
NA

20
 %

 
K2

0 
% 

H2
0+
 %

 
H2

0-
 
% 

TI
02

 %
 P

20
5 

% 
MN

O 
% 

C0
2 

% 
LO

I 
% 

TO
TA

L 
S%

 T
OT

AL
 
C%

 
an

d 
Fo
ot
ag
e

U-
13
-1
-2
50

U-
13
-1
-2
81

U-
13
-1
-3
13

U-
1-

1-
15

4
U-
1-
1-
23
4

U-
8-
1-
18
2

U-
8-
1-
24
0

U-
8-
1-
25
9

U-
9-

1-
26

4
YU
A-
3-
29
5

YU
A-
3-
30
4

YU
A-
3-
31
4

YU
A-

3-
39

0
YU
A-
3-
54
1

YU
I-

 1
-6

79
YU
I-
 1
-7
22

YU
L-
 1
-5
84

YU
L-
 1
-6

01
YU

L 
-1

-6
66

YU
M-
 1
-3
44

YU
M-
 1
-4
84

YU
M-
 1
-5

36
YU

M-
 1
-5

43
YU

M-
 1
-5

67
YU

Q-
 1
-6

06
YU
Q-
 1
-6
56

YU
Q-
 1
-6
69

YU
Q-
 1
-7

62
YU
Q-
 1
-7

66
YU
T-
 1
-5

63
. 
5

YU
T-
 1
-5
66

YU
T-
 1
-5
98

YU
T 
-1
-6
33

YU
Z-
 1
-4

25
YU
Z-
 1
-4
46

YU
Z-
 1
-6

36
YU
Z-
 1
-7
60

YU
Z-
 1
-7

67
YU

Z-
 1
-7

86
YU
Z-
 1
-7
88

YU
Z-
 1
-8
02

35
.4

42
.4

43
.4

54
.6

55
.4 72

57
.9 53

53
.6 42

47
.5 57

64
.4

61
.6

54
.5

45
.8

71
.1

49
.6

66
.5

49
.3

69
.8

50
.8

66
.4

66
.6

64
.1

64
.1

68
.4 64

61
.8

45
.1

47
.7

5.
2

4.
8

5.
4

9.
3

9.
7

13
.8

16
.4

14
.4 2.
5

5.
6

5.
5

15
.8

16
.4

15
.1

14
.9

10
.8

15
.7 13

18
.4

12
.9 16

14
.9

15
.6 18

15
.4

16
.2

13
.3

15
.4

17
.8 8.
3

11
.2

4.
6

5.
2

5.
4 7

5.
2

0.
7

1.
2

1.
6

2.
2

13
.1 4.
5

2.
3

2.
5

1.
1 4

19
.2 2.
3

5.
7

0.
44 3.
8

0.
5

1.
3

5.
6

4.
1 5

5.
1

0.
4

5.
1

1.
9

1.
3

0.
72

7.
5 8

7.
1

9.
7 11 1.
8

3.
9

6.
9

8.
3 3

7.
7

6.
9

1.
9

5.
2

7.
2

7.
6

1.
7

17
.5 1.
4 9

2.
5

4.
3

9.
9

9.
4

28
.7

27
.1

26
.5

0.
92 1.
2

0.
61 3.
4

5.
3

17
.4

21
.2

18
.2 4.
3

1.
7

4.
1

4.
7

1.
3

0.
48 6.
9

0.
86 2.
9

0.
76 8.
1

1.
9

1.
2

2.
7

0.
98 1.
3

1.
8

2.
6

20
.7 9.
3

3
2.
6

2.
9

10
.1 7.
7

2.
4

8.
4

9.
8 12

6.
9

10
.5 7

4.
5

4.
6

8.
8

0.
33

0.
65

10
.7 4.
3

8.
9

2.
3

9.
4

1.
3

0.
67 2.
3

1.
3

5.
8

2.
4

1.
5

7.
8 10

0.
02

0.
05

0.
01 1.
5

2.
3

4.
1

5.
6 4

0.
36

0.
16

0.
42 3.
4

4.
7

3.
2

1.
8

2.
3

8.
6

1.
8

4.
5

0.
8

6.
1

2.
6

2.
6

1.
7

0.
93 3.
3

3.
7

3.
3

1.
1

0.
13 1.
3

<0
.0

1
<0

.0
1

<0
.0
1

<0
.0
1

0.
35 3.
3

0.
37

0.
64

0.
27

0.
02

0.
08

0.
82 2.
4

2.
2

1.
1 2

0.
1

0.
25 1.
3

0.
23 1.
2

0.
62 1.
7

3.
2

2.
5

2.
3

0.
4 2

5.
2

0.
01

0.
64

0.
21

0.
17

0.
13

0.
04

0.
12

0.
03

0.
05

0.
02

0.
16

0.
18

0.
19

0.
09

0.
17

0.
08

0.
04

0.
59

0.
13

0.
22

0.
02

0.
02

0.
08

0.
04

0.
38

0.
33

0.
32

0.
19

0.
12

0.
49

0.
14

0.
24

0.
03

0.
19

0.
24 0.
2

1.
3

1.
7

0.
44

0.
83

0.
68

0.
41

0.
97

0.
93

0.
95

0.
51 0.
6

0.
64

0.
31

0.
27 1.
1

0.
61

0.
46

0.
38

0.
66

0.
55

0.
51

0.
29

0.
51

0.
34

0.
33

0.
67

0.
32

0.
73

0.
1

0.
08

0.
07

0.
29

0.
23

0.
12

0.
42

0.
31 0.
1

0.
17

0.
13

0.
35 0.
2

0.
33

0.
14

0.
12

0.
08

0.
13

0.
22 0.
2

0.
1

0.
09

0.
18

0.
14 0.
1

0.
1

0.
1

0.
12

0.
19

0.
11

0.
38

0.
18

0.
17

0.
16

0.
28

0.
25

0.
04

0.
13

0.
18

0.
25

0.
24

0.
21

0.
18

0.
08

0.
17

0.
23

0.
04

0.
04

0.
22

0.
08

0.
83

0.
06

0.
19

0.
07

0.
06

0.
29

0.
04

0.
08

0.
05

0.
08 0.
2

0.
26

4.
5

0.
7

0.
27 4.
1

2.
9

0.
03

0.
82

0.
79

0.
02

0.
54

0.
04

0.
02

0.
08

0.
33

0.
18

0.
01

0.
44 0.
1

0.
35

0.
05

0.
46

0.
03

0.
02

0.
01 1.
5

0.
56 2.
7

1.
3

0.
38

0.
01 2.
9

12
.7 7.
6

6.
7

3.
8 3

0.
26 1.
2

1.
1

1.
3

4.
9

2.
7

0.
55

0.
63

0.
87

0.
52

17
.6 1.
3

1.
4 1

0.
2

1.
1

0.
85 4.
1

3.
6

4.
1

5.
2

3.
1

5.
7

2.
3

5.
1 5

 
  
 
    
 
 
 
 __

_.

15
 

4.
7

1.
1 

0.
69

0.
37

 
0.

62

2.
3 

2.
2

1.
5 

2.
1



Ta
bl

e 
2c

MA
JO
R 

EL
EM
EN
TS
 
BY
 
WA
VE
LE
NG
TH
-D
IS
PE
RS
IV
E 

XR
F

C
O

Dr
il
l 

Ho
le
 

an
d 

Fo
ot

ag
e

SI
02

 %
 A
L2
03
 %
FE

T0
3 
% 
MG

O 
% 

CA
O 
% 
NA

20
 %
 

K2
0 
% 

TI
02
 %

 P
20

5 
% 

MN
O 
% 

LO
I 

90
0C

40
91

9-
22

0 
40

91
9-

30
5

40
91

9-
30

7
40

92
0-

41
8 

40
92

6-
13

9 
40

92
6-

20
3 

40
92

6-
22

7 
40

92
6-

34
6 

40
92

6-
38

4 
A

-4
-1

-3
0
9
 

A
-4

-1
-4

2
7
 

A
-4

-1
-4

4
3

 
A

-6
-1

-2
0
1
 

A
-6

-1
-4

2
4

 
A

-6
-1

-4
2

9
 

A
-6

-1
-4

3
7
 

A
-6

-1
-4

4
1
 

A
-6

-1
-4

4
9

 
A

-6
-1

-4
5

2
 

A
-6

-1
-4

6
3

 
A

-6
-1

-5
7

0
 

A
-8

-1
-3

8
2

 
A

-8
-1

-3
8
9
. 

A
-8

-1
-3

9
0

 
A

-8
-1

-4
3
1
. 

A
9

-1
-1

1
9

 
A

9
-1

-2
3

9
 

A
9-

1-
30

1 
A

9
-1

-4
2

7
 

A
9

-1
-4

6
9

 
A

10
-1

-2
56

 
A

1
0

-1
-2

7
9

 
A

10
-1

-2
92

 
A

10
-1

-3
78

 
A

10
-1

-3
91

 
A

10
-1

-4
03

 
A

10
-1

-4
53

 
A

1
0

-1
-4

6
9

 
A

10
-1

-5
29

 
B

3-
1-

21
4 

B
3

-1
-3

2
7

 
B

3-
1-

35
0 

B
3-

1-
35

4 
B

3
-1

-3
5

7
 

B
3-

1-
36

5 
B

3-
1-

56
6 

B
3-

1-
58

4 
B

7-
1-

16
1 

B
7-

1-
20

1

4
9
.9

13
 

1
7
.3

7.
97

 
2.

37
 

0.
41

 
1.

16
 

0.
1 

0.
26

 
1.

12

5
6
.7

 
1

6
.3

 
7
.4

6
 

5
.4

9
 

8
.3

9
 

3
.5

 
0

.3
9

 
0
.7

5
 

0
.0

7
 

0
.2

8
0.

42



Ta
bl
e 

2c
 

MA
JO
R 

EL
EM
EN
TS
 
BY

 
WA
VE
LE
NG
TH
-D
IS
PE
RS
IV
E 

XR
F

Dr
il

l 
Ho

le
 

SI
02

 
% 
AL
20
3 

%F
ET

03
 
% 
MG

O 
%
 

CA
O 

% 
NA

20
 
% 

K2
0 

% 
TI

02
 
% 

P2
05
 
% 

MN
O 
%
 
LO

I 
90
0C
 

an
d 

Fo
ot

ag
e

B7
-1

-2
32

1.
96
 

0.
89

 
0.
18
 

0.
09

 
0.

41

B7
- 

-2
64

B7
- 

-3
46

B7
- 

-3
78

B7
- 

-4
81

B7
- 

-6
09

 
65

.9
 

16
.1
 

4.
58

 
1.

02
B7
- 

-6
11

B2
1-
1-
16
0

B2
1 
-1
-1
97

B2
1-
1-
30
2.
7

B2
1-
 1
-4

46
B-

24
-1

-2
85

.7
B-
24
-1
-3
23
.5

B-
24

-1
-3
87
 

76
.4

 
12

.4
 

0.
91

 
<0

.1
0

B-
24
-1
-4
72

B-
24

- 
1-

50
8

B2
4-
2-
56
2

B2
4-

2-
60

0.
5

B2
4-
 2
-6
98

B3
1-

1-
21

4
B3
1-
 1
-2
72

B3
1-
 1
-2
90

B3
1-
 1
-3

67
B3
1-
 1
-4

06
B3

1-
 1
-5

20
B3

1-
1-

52
4.

3
B3

1-
 1
-5
38

B3
1-

 1
-5
75

B3
1-

 1
-6

96
B3

1 
-3

-2
07

B3
1 
-3
-4
47
.5

B3
1 
-3
-4
61

B3
1 
-3

-4
92

B3
1-
3-
51
0.
5

B3
1 
-3
-5
21

B3
1-
4-
28
1.
5 

70
.7

 
14

.2
 

1.
73

 
0.
54

B3
1 
-4

-4
48

B3
1-
4-
46
0 

75
.6
 

12
.9

 
0.

5 
0.

23
B3
5-
 1
-2

87
B3
5-
 1
-2
93

B3
5-

1-
36

4.
5

B5
8-
 1
-2
02

B5
8-
 1
-2

88
B5
8-
 1
-4
40

BB
2-
22
1

BB
2-
31
1

BB
2-

33
2

BD
3-
27
0

BD
3-

29
3

1.
88

 
5.
54

0.
37
 

3.
93

4.
43
 

4.
91

1.
02

 
5.
84

4.
5 

0.
1 

<0
.0
5 

0.
03
 

0.
43

1.
18
 

0.
37

 
0.
08
 

0.
05
 

1.
28

 

1.
84

 
0.

19
 

0.
06

 
<0

.0
2 

0.
58



Ta
bl
e 

2c
 

MA
JO
R 

EL
EM
EN
TS
 
BY
 
WA
VE
LE
NG
TH
-D
IS
PE
RS
IV
E 

XR
F

Dr
il
l 

Ho
le

 
SI

02
 
%
 A
L2
03
 
%F

ET
03

 
%
 M
GO

 
%
 

CA
O 
%
 N
A2

0 
%
 

an
d 

Fo
ot

ag
e

BD
3-

30
4 

BD
3-

32
6 

67
 

17
.9

 
3 

1.
33
 

4.
18

 
4.

45
 

BD
3-

37
1 

BD
3-

38
6 

BD
II
 -
1-
24
5 

BD
II
 -
1-

25
1 

BD
II

-1
-3

15
 

BD
II
 -
1-
34
2 

BD
II

 -
1-

36
8 

BD
II
 -
1-

44
2 

BD
II
 -
1-

58
0 

BD
II

 -
1-
59
2 

BD
II
-1
-6
15
-1
 

BD
II

-1
-6

15
-2

 
BD
II
 -
1-

65
0 

BD
II

 -
1-
70
5 

BD
II
 -
1-

70
8 

BD
- 
1-
16
7 

BD
- 
1-

17
6 

BD
- 
1-

29
7 

BD
- 
1-
30
9 

BD
- 
1-

32
7 

BD
- 
1-
34
2 

BD
- 
1-
40
6 

BD
- 
1-
50
3 

BD
- 
1-

53
5 

BD
- 
1-

86
6 

BD
-2

-3
21

 
BD

-2
-6

31
 

46
.3

 
2.
95
 

27
.1

 
1.
9 

4.
65

 
1.

12
 

BD
-2
-6
78
 

49
.1

 
15

 
14
.5
 

7.
34
 

9.
53

 
2.

94
 

BD
-2
-7
20
 

CU
S-
10
 

CU
S-
19

 
CU
S-
23
 

CU
S-
25
 

CU
S-

27
A 

CU
S-

5 
D-
1-
30
4.
5 

D-
 1
-3
57
 

D-
1-

35
8.

5 
FT

-4
-3

65
 

FT
-4
-4
07
 

FT
-4
-4
69
 

FT
-4

-4
94

 
FT
-4
-5
52
 

FT
-4
-5
66
 

FT
-4
-6
01
 

FT
-4

-6
42

 
FT

-6
-5

34

K2
0 
%
 T

I0
2 
%
 P

20
5 
%
 
MN

O 
%
 
LO

I 
90

0C

1.
25

 
0.
35
 

0.
09

 
0.
03
 

0.
37

0.
24

 
0.

09
 

<0
.0
5 

0.
77
 

10
.1

 
0.

17
 

1.
47
 

0.
1 

0.
21

 
0.

15



Dr
il
l 

Ho
le
 

SI
02

 %
 A
L2

03
 %

FE
T0

3 
% 
MG

O 
% 

CA
O 
% 

NA
20
 %
 
K2

0 
% 

TI
02
 %
 P

20
5 
% 

MN
O 
% 

LO
I 

90
0C
 

an
d 

Fo
ot
ag
e

FT
-6

-5
81

FT
-9

-5
58

 
72
.8
 

12
.8
 

3.
31
 

0.
78

 
0.
03
 

1.
09
 

5.
76

 
0.
14
 

<0
.0

5 
0.
1 

2.
69

FT
-9

-5
80

FT
-9

-7
73

FT
-9
-7
97

FT
-9

-8
04

FT
-9

-8
11

FT
-9

-8
22

FT
-9

-8
36

FT
-1

4-
33

0.
5

FT
-1
4-
51
2

FT
-1

6-
28

3
FT

-1
6-

29
8

FT
-1
6-
30
6

FT
-1

6-
34

1
FT
-1
6-
35
2

FT
-1
6-
36
0

FT
-1

6-
45

8 
72

.5
 

14
.8

 
1.
68
 

0.
64
 

1.
77

 
4.
57
 

1.
32

 
0.

6 
0.

16
 

0.
03

 
1.
54

FT
-1
9-
34
7

FT
-1
9-
44
3.
5-
1

FT
-1
9-
44
3.
5-
2

FT
-1
9-
48
1.
5

en
 

FT
-1
9-
56
2

FT
-1
9-
63
3

FT
-2
1-
41
6

FT
-2
1-
48
2

FT
-2
1-
48
9

FT
-2
1-
49
7

FT
-2
1-
50
0

FT
-2
1-
53
0

FT
-2

1-
60

1
FT
-2
2-
25
4

FT
-2

2-
39

8
FT
-2
2-
45
0

FT
-2
2-
54
3

FT
-2
2-
61
8

FT
-2
2-
63
1

HC
-1

-3
63

HC
-1

-5
34

HC
-1

-5
38

HC
-1

-5
45

HC
-1

-5
54

HC
-1
-7
60

IH
-1

2-
35

KC
1-
29
5 

64
.9
 

15
.4

 
3.
56
 

2.
5 

3.
2 

6.
03

 
1.
39
 

0.
36
 

0.
13

 
0.
04
 

1.
63

KC
-3

-1
75

MD
D-

1-
46

3 
46
.3
 

7.
73
 

11
.4
 

18
.3

 
9.
4 

0.
67
 

1.
68

 
0.
58
 

0.
24
 

0.
22
 

1.
9

HD
D-
1-
50
6

HD
D-

1-
58

2



Ta
bl
e 

2c
 

MA
JO
R 

EL
EM
EN
TS
 
BY

 
WA

VE
LE

NG
TH

-D
IS

PE
RS

IV
E 

XR
F

Dr
il
l 

Ho
le
 

SI
02
 
% 
AL
20
3 

%F
ET

03
 %

 M
GO

 %
 
CA

O 
% 

NA
20

 %
 

K2
0 
% 

TI
02
 %
 P

20
5 
% 

an
d 

Fo
ot
ag
e

MO
D 
-1

-6
25

 
ME
D-
 1
-2
05
 

ME
D-

 1
-2
40

 
ME

D-
 1
-2
48
 

ME
D-

 1
-2

95
 

ME
D 
-1
-3

22
 

ME
D 
-1
-4
29
 

ME
D-

 1
-4
58
 

ME
D-

1-
51

2 
MM
D-
 1
-1
90

 
MM
D-
1-
19
5 

MM
D-

1-
21

2 
MM
D-
1-
31
9 

MM
D-
 1
-4

38
. 
5 

MM
D-
 1
-4

43
 

MM
D-
 1
-4

46
 

MO
D-

 1
-2

46
 

MO
D-

 1
-3

09
 

MQ
D-

2-
10

3 
MQ
D-
2-
10
7 

MQ
D-

2-
11
1 

MQ
D-

2-
15

7.
5 

MQ
D-

2-
29

0.
5 

MQ
O-
2-
29
4 

MR
1-
84
-5
06
.5
 

MR
2-
84
-5
37
 

MR
2-
84
-7
95
 

MS
D-

1-
34
1 

49
 

13
.9

 
11
.5
 

9.
37

 
13
.2
 

1.
2 

0.
18
 

0.
55
 

<0
.0

5 
MS
D-
 1
-4

69
 

MS
D-
 1
-5
08
 

MS
D-

 1
-5

34
 

MS
D-
 1
-5

36
 

M-
1 

M-
1-

54
6.

5 
M-
1 
-7

84
 

M-
1-
84
3 

M-
1-
94
8 

46
.9
 

12
.2
 

17
 

6.
16

 
9.

36
 

1.
97
 

0.
77

 
2.
02
 

0.
98
 

NC
B1
-9
2 

NC
B1

-1
22

 
NC

B1
-1

35
 

NC
B1

-2
40

 
NC
B1
-2
97
 

NC
B1
-3
57
 

R1
-1

-5
38

 
R2
- 
1-
17
7 

R2
- 
1-

19
2 

R3
- 
1-
18
3 

R3
-1

-2
62

 
67

.4
 

15
.7

 
3.

37
 

1.
37

 
4.
54
 

4.
52

 
0.

93
 

0.
48
 

0.
13
 

R3
-1

-3
35
 

51
.3
 

17
.4

 
11

 
4.
72
 

11
.7

 
2.

62
 

0.
18

 
1.

05
 

0.
1

MN
O 
% 

LO
i 

90
0C

0.
28

 
0.
63
 

0.
67

 
0.
94

0.
1 

0.
46
 

0.
31

 
0.
06



Ta
bl

e 
2c

MA
JO
R 

EL
EM
EN
TS
 
BY

 
WA
VE
LE
NG
TH
-D
IS
PE
RS
IV

E 
XR

F

Dr
il
l 

Ho
le

 
SI
02
 %

 A
L2

03
 %

FE
T0

3 
% 
MG
O 

% 
CA

O 
% 

NA
20

 %
 

K2
0 

% 
TJ

02
 %

 P
20

5 
% 

an
d 

Fo
ot

ag
e

R3
- 
1-

36
7

R3
- 
1-

48
8

R3
-2
-5
54

R3
-3

-2
6

R3
-3

-1
32

R3
-3

-5
92

R4
- 
1-

17
8

R4
- 
1-
26
3

R4
- 
1-

36
7

R4
-3

-2
90

R5
-2

-1
79

 
47
.6
 

16
.3

 
15

.2
 

3.
33
 

13
 

1.
56

 
0.
41
 

0.
76
 

0.
07

RR
18
75

RR
18
84

RR
19

21
RR
19
36

RR
11
26
5

RR
11

28
9

RR
11
29
9

RR
11
33
3

RR
11

33
6

RR
-6

-2
-1

63
RR
-6
-2
-2
82

00
 

RR
-6
-2
-3
19

RR
-6
-2
-3
59
 

54
.4

 
16
.7
 

8.
11

 
4.
22
 

9.
89

 
3.
48
 

0.
25

 
0.
97
 

0.
09

RR
12
-2
-1
38

RR
12
-2
-2
13

RR
12

-2
-2

27
RR
16
-1
-9
2

RR
16
-1
-1
77

RR
16

-1
-2

11
S4
3-
2-
17
4

S4
3-
2-
28
7

ST
AR

 -
3-

32
6

ST
AR
-3
-3
65
-1
 

50
.6
 

17
.3

 
11

.7
 

4.
13
 

4.
41

 
3.
91
 

2.
52
 

2.
06
 

0.
1

ST
AR

-3
-3

65
-2

 
54
.3
 

15
.4

 
10

.4
 

4.
83

 
2.

96
 

4.
27
 

2.
22

 
1.

65
 

0.
21

ST
AR
-3
-3
71
 

47
.8

 
16

.8
 

12
.4

 
4.

1 
6.
45
 

3.
58

 
2.
02
 

2.
06
 

<0
.0

5
ST

AR
-3

-4
05

 
36
.1
 

9.
64
 

26
.4

 
5.
87
 

7.
33
 

2.
03
 

0.
3 

4.
84
 

2.
46

T2
5A

- 
1-

32
1

T2
5A

- 
-3

67
T2

5A
- 

-4
39

T2
5A

- 
-4
84
-1

T2
5A

- 
-4

84
-2

T2
5A

- 
-5

06
T2

5A
- 
1-
54
1

T2
5A

-1
-5

52
 

48
.3
 

14
.9

 
13

.4
 

6.
02
 

11
.4

 
2.
78
 

0.
54
 

0.
7 

0.
07

T2
5A

- 
1-

57
0

W1
 -
84
-4
69

W1
 -
84
-5
40

W-
13

-1
-1

91

MN
O 

% 
LO
I 

90
0C

0.
42
 

2.
08

0.
26
 

1.
15

0.
18
 

3.
21

0.
17

 
3.
75

0.
22
 

4.
78

0.
46
 

3.
97

0.
76
 

1.
21



Ta
bl
e 

2c
 

MA
JO
R 

EL
EM
EN
TS
 
BY

 
WA
VE
LE
NG
TH
-D
IS
PE
RS
IV
E 

XR
F

Dr
il
l 

Ho
le
 

an
d 

Fo
ot
ag
e

W-
13

-1
-2

50
 

W-
13
-1
-2
81
 

W-
13

-1
-3

13
 

W-
1-
1-
15
4

W-
1 
-1

-2
34

W-
8-

1-
18

2
W-
8-
1-
24
0

W-
8-
 1
-2

59
W-
9-
 1
-2
64

YW
A-
 3
 -
29
5

YW
A-
 3
-3
04

YW
A-
3-
31
4

YW
A-
 3
 -
39

0
YW
A-
3-
54
1

YW
I 
-1

-6
79

YW
I 
-1

-7
22

YW
L-
 1
-5
84

YW
L 
-1

-6
01

YW
L-

 1
-6

66
YW

M-
 1
-3
44

YW
M-
 1
-4
84

YW
M-
 
-5

36
YW
M-
 
-5
43

YW
M-
 
-5
67

YW
Q-

 
-6

06
YW

Q-
 
-6

56
YW

Q-
 
-6

69
YW

Q-
 
-7

62
YW

Q-
 
-7

66
YW
T-
 
-5
63
.5

YW
T-
 1
-5

66
YW

T-
 1
-5
98

YW
T-

 1
-6
33

YW
Z-

 1
-4

25
YW
Z-
 1
-4

46
YW
Z-
 
-6

36
YW

Z-
 
-7

60
YW
Z-
 
-7
67

YW
Z-
 
-7

86
YW
Z-
 
-7
88

YW
Z-

 
-8
02

SI
02

 
% 
AL
20
3 

%F
ET

03
 %

 M
GO
 %
 

CA
O 
% 

NA
20

 %
 

K2
0 
% 

TI
02

 %
 P

20
5 

% 
MN
O 
% 

LO
I 

90
0

72
.1

 
13

.8
 

2.
67

 
0.
6 

2.
4 

4.
1 

3.
22
 

0.
44
 

0.
1 

0.
02

 
0.

43

54
.2
 

2.
01

 
11

.5
 

17
.9

 
12
.7
 

0.
34

 
0.
09
 

0.
25

 
<0

.0
5 

0.
27

 
0.

63

47
.6

 
5.
44
 

13
.3

 
18

.5
 

10
.8

 
0.
43
 

0.
08
 

0.
94
 

0.
07
 

0.
21

 
1.

79

62
.1

 
14

.9
 

7.
02

 
4.
04
 

4.
64
 

3.
13
 

2.
21
 

0.
6 

0.
33
 

0.
17

 
1.

08

50
.1

 
13

.1
 

14
.7
 

7.
01

 
11

 
1.

82
 

0.
23

 
1.

17
 

0.
1 

0.
23

 
1.

22

69
.8

 
15
.7
 

2.
32

 
0.

82
 

2.
26
 

5.
55

 
1.

36
 

0.
37

 
0.
09
 

0.
06
 

1.
45

51
.3
 

14
.8

 
11
.6
 

8.
22
 

9.
72
 

2.
61
 

0.
63
 

0.
68
 

0.
06

 
0.
19
 

0.
81

64
 

15
 

5.
06

 
2.
59
 

2.
22

 
1.

27
 

2.
45

 
0.

27
 

0.
1 

0.
31
 

3.
94

61
.8

 
17

.2
 

6.
83
 

2.
7 

1.
49

 
1.

04
 

5.
16
 

0.
68
 

0.
16
 

0.
06
 

2.
12

44
.9

 
8.
16
 

12
.6

 
21
 

7.
99
 

0.
23

 
<0

.0
2 

0.
31
 

<0
.0

5 
0.
21
 

4.
56



Ta
bl
e 

2d
RE
E 

BY
 
QU

AN
TI

TA
TI

VE
 
IC

P 
WI

TH
 
IO
N-
EX
CH
AN
GE
 
RE

SI
N 

PR
EC
ON
CE
NT
RA
TI
ON

Dr
il

l 
Ho
le
 

Y 
PP
M-
SL
A 

PP
M-
CE
 
PP

M-
PR

 
PP
M-
ND
 
PP

M-
SM

 P
PM

-E
U 

PP
M-

GD
 
PP

M-
TB

 
PP

M-
DY

 
PP

M-
HO

 P
PM

-E
R 

PP
M-

TM
 P

PM
-Y

B 
PP

M-
LU

 P
PM

 
an

d 
Fo
ot
ag
e

40
91

9-
22

0 
40

91
9-

30
5 

40
91
9-
30
7 

40
92
0-
41
8 

40
92

6-
13

9 
40

92
6-

20
3 

40
92
6-
22
7 

40
92

6-
34

6 
40

92
6-

38
4 

A-
4-
 
-3

09
A-
4-

A-
4-

A-
6-

A-
6-

A-
6-

A-
6-

A-
6-

A-
6-

A-
6-

A-
6-

A-
6-

A-
8-

A-
8-

A-
8-

A-
8-

A9
-

A9
-

A9
-

A9
-

A9
-

A1
0-

A1
0-

A1
0-

A1
0-

A1
0-

A1
0-

A1
0-

A1
0-

A1
0-

-4
27

-4
43

-2
01

-4
24

-4
29

-4
37

-4
41

-4
49

-4
52

-4
63

-5
70

-3
82

-3
89
.5

-3
90

-4
31

.5
 1

19
 2
39

 3
01

 4
27

 4
69 -2
56

-2
79

-2
92

-3
78

-3
91

-4
03

-4
53

-4
69

-5
29

B3
- 

-2
14

B3
- 

-3
27

B3
- 

-3
50

B3
- 

-3
54

B3
- 

-3
57

B3
- 

-3
65

B3
- 

-5
66

B3
- 

-5
84

B7
- 

-1
61

B7
- 
1-

20
1

10
.3

24
.2
 

16
 

38
.6

10
.3

15
.2 6.
1

10
.4 7.
4

25
.5

26
.9 8.
2

17
.6 6.
7 17

15
.1

14
.5

12
.6 7.
4 

1.
6 8

17
.5

27
.4

22
.8

19
.6

11
.3 5.
4 5

24
.7

28
.3

21
.7 3.
5

10
.2 2.
4

24
.2

15
.7
 

2.
9 

20
.9

38
.1

55
.6 47

43
.3

24
.8

10
.7

14
.3

54
.2

56
.6

40
.4 8.
2

23
.1 5.
5

2.
7

1.
9 

<0
.5

 3

4.
3

6.
4

5.
2 5

2.
3

1.
4 2

6.
5

6.
6

4.
4

0.
8

2.
9

0.
7

12
.6

10
.5

 
3.

1 
16

.5

17
.9 25

18
.4

20
.2

11
.8 7.
3

11
.5

26
.2

26
.1

16
.3 6.
1

13
.5 5

2.
3

2.
9 

1.
2 

4.
7

3.
1

4.
5

2.
7

3.
6

2.
1

2.
3

3.
3

4.
3

4.
6

2.
6

1.
9

2.
9

1.
7

1.
86

1.
05

 
0.

59
 

1.
95

0.
99

1.
34

0.
67

1.
39

0.
73

0.
96

1.
25

1.
33

1.
91

0.
84

0.
71

1.
08

0.
65

1.
9

3.
7 

2.
5 

5.
6

2.
4

3.
8

1.
6

2.
6

1.
8

3.
1

4.
2 3

3.
9

1.
7

2.
2

3.
1

2.
8

<0
.5 0.
6 

0.
5 

1.
1

<0
.5

<0
.5

<0
.5

<0
.5

<0
.5 0.
8

0.
7

0.
6

0.
6

<0
.5

<0
.5 0.
6

0.
6

1.
8

4.
2 

2.
8 7

2.
1 3

1.
4

2.
1

1.
5

3.
5

4.
9 2

3.
7

1.
4

3.
2

2.
7

2.
9

0.
34

0.
91
 

0.
58

 
1.
47 0.
4

0.
55

0.
23

0.
39

0.
28

0.
95

1.
06

0.
33

0.
69

0.
25

0.
65

0.
52

0.
59

0.
9

2.
7 

1.
9 

4.
5

1.
1

1.
5

0.
6

1.
1

0.
8 3

3.
2

0.
9 2

0.
6 2

1.
4

1.
9

0.
15

0.
43
 

0.
27
 

0.
68

0.
18

0.
21

0.
13

0.
18

0.
12

0.
46

0.
47

0.
15

0.
32 0.
1

0.
32

0.
23

0.
26

0.
87

2.
66
 

1.
95

 
4.
36

1.
24

1.
53 0.
8

1.
15

0.
91

3.
28

2.
98

1.
03

2.
16

0.
66

1.
96

1.
35

1.
72

0.
13

0.
41
 

0.
3 

0.
68

0.
18

0.
23

0.
12

0.
18

0.
14

0.
52

0.
45

0.
16

0.
34 0.
1

0.
29

0.
22

0.
26



Ta
bl
e 

2d
 

RE
E 

BY
 
QU
AN
TI
TA
TI
VE
 
IC

P 
WI
TH
 
IO

N-
EX

CH
AN

GE
 
RE

SI
N 

PR
EC
ON
CE
NT
RA
TI
ON

Dr
il
l 

Ho
le

Y 
PP
M-
SL
A

an
d 

Fo
ot
ag
e

B7
- 

-2
32

 
14

.6
B7
- 

-2
64

B7
- 

-3
46

B7
- 

-3
78

B7
- 

-4
81

B7
- 

-6
09

B7
- 

-6
11

B2
1-
1-
16
0

B2
1-

 1
-1
97

B2
1-
1-
30
2.
7

B2
1 

- 1
 -
44
6

B-
24
-1
-2
85
.7

B-
24
-1
-3
23
.5

B-
24
- 
1-
38
7

B-
24

-1
-4

72
B-

24
- 
1-

50
8

B2
4-

2-
56

2
B2

4-
2-

60
0.

5
B2
4-
 2
-6

98
B3
1-
 
-2
14

B3
1-
 
-2
72

B3
1-
 
-2

90
B3
1-
 
-3

67
B3

1-
 
-4

06
B3

1-
 
-5

20
B3
1-
 
-5

24
.3

B3
1-
 
-5
38

B3
1-
 
-5
75

B3
1-

 
-6
96

B3
1 
-3
-2
07

B3
1 
-3

-4
47

.5
B3

1 
-3

-4
61

B3
1 
-3
-4

92
B3
1-
3-
51
0.
5

B3
1 
-3
-5
21

B3
1-
4-
28
1.
5

B3
1 
-4
-4
48

B3
1-
4-
46
0

B3
5-

 
-2

87
B3

5-
 
-2
93

B3
5-

 
-3

64
.5

B5
8-
 
-2
02

B5
8-
 
-2

88
B5

8-
 
-4

40
BB
2-
22
1

BB
2-
31
1

BB
2-
33
2

BD
3-
27
0

BD
3-
29
3

18
.8

31
.7 9.
6

6.
8

13
.8

25
.2 2.
7

3.
5

3.
2

9.
3

18
.1 3.
6

2.
9

21
.3

16
.9 1.
9

3.
3

PP
M-

CE

==
==
==
=

3.
4 41 12
0

15
.1

26
.5 2.
1

20
.4

12
.2

12
.9

13
.1

13
.8

26
.1

14
.6

11
.6 4

4.
2

0.
6 5

PP
M 
-P
R

PP
M-

ND
PP

M-
SM

PP
M-

EU
PP

M-
GD

7.
1

89
.4 25
3

31
.3

58
.3 5.
8

46
.4 25

26
.8

27
.6

31
.9

52
.5

31
.2 25 10

9.
2

0.
8

8.
7

0.
6 

5.
3 

1.
5

10
.8

29
.4 3.
3

6.
2

<0
.5

5

2.
1

2.
8

2.
4

3.
9 6

3.
1

2.
1

1.
3

1.
1

<0
.5 0.
7

45 10
7

13
.6

21
.9 4.
5

25
.6

10
.7

10
.9 11 15

24
.4

14
.2

10
.8

8.
2

6.
9

0.
8

3.
9

7.
8

0.
69

2.
17

15
 

3.
64

2.
3

3.
7

1.
5

5.
6

1.
5

1.
7

1.
6

2.
7

4.
5

2.
1

1.
6

2.
4

2.
1

<0
.5 0.
7

1.
01

0.
17

0.
57

2.
06

0.
55

0.
38

0.
38

0.
76

1.
09 0.
7

0.
48

0.
94

0.
77

0.
16

0.
39

PP
M-

TB
PP

M-
DY

PP
M 
-H

O
PP

M-
ER

PP
M-

TM
 P

PM
-Y

B 
PP

M-
LU

PP
M-

2.
3 

<0
.5

 
2.
6 

0.
55
 

1.
8 

0.
26

5.
6

9.
6 2

2.
5

2.
4

6.
1

1.
6

1.
2

1.
1

2.
2

4.
4

1.
9

1.
2

3.
2

3.
1

<0
.2 0.
3

0.
9

1.
3

<0
.5 0.
6

0.
6

1.
4

<0
.5

<0
.5

<0
.5 0.
5

0.
7

<0
.5

<0
.5 0.
8

0.
7

<0
.5

<0
.5

3.
9

6.
5 2

1.
9

0.
7

0.
6

0.
6 2

3.
2

0.
9

0.
8

4.
2

3.
2

<0
.5 0.
7

0.
71

1.
22

0.
37

0.
34

0.
53

1.
03

0.
15

0.
12

0.
12 0.
4

0.
6

0.
16

0.
15

0.
89

0.
65

0.
07

0.
12

1.
8 

0.
31

3 
0.
52

1.
1 

0.
15

0.
8 

0.
14

1.
8 

0.
26

2.
9 

0.
42

0.
4 

0.
07

0.
3 

<0
.0

5
0.
2 

<0
.0

5
1.
2 

0.
2

1.
6 

0.
23

0.
4 

0.
05

0.
3 

0.
06

2.
7 

0.
48

2 
0.
29

0.
3 

0.
07

0.
3 

0.
07

1.
74

1.
94

3.
41

1.
05

0.
84

1.
75

2.
62

0.
41

0.
33

0.
28

1.
39

1.
56

0.
47

0.
37 2.
5

1.
9

0.
32

0.
32

0.
27

0.
29

0.
52

0.
15

0.
13

0.
27

0.
39

0.
07

0.
05

0.
05

0.
22

0.
24

0.
06

0.
06

0.
38

0.
28

0.
05

0.
05



Ta
bl
e 

2d
RE
E 

BY
 Q

UA
NT

IT
AT

IV
E 

IC
P 
WI
TH
 
IO
N-
EX
CH
AN
GE
 
RE
SI
N 

PR
EC

ON
CE

NT
RA

TI
ON

Dr
il
l 

Ho
le
 

Y 
PP
M-
SL

A 
PP

M-
CE

 
PP

M-
PR

 
PP
M-
ND
 
PP

M-
SM

an
d 

Fo
ot
ag
e

BD
3-
30
4

BD
3-
32
6 

2.
8 

7.
5 

13
.9
 

1.
4 

6.
1

BD
3-
37
1

BD
3-
38
6

BD
I 
1-
1-
24
5

BD
II
 -
1-

25
1

BD
II

-1
-3

15
BD

I 
I -

1-
34
2

BD
I 

I -
1-
36
8

BD
I 

I -
1-
44
2

BD
I 

I -
1-
58
0

BD
I 

I -
1-
59
2

BD
II

-1
-6
15
-1

BD
II
-1
-6
15
-2

BD
I 

I -
1-
65
0

BD
I 

I -
1-
70

5
BD
I 
1-

1 
-7

08
BD
-1
-1
67
 

9.
7 

19
.2

 
38
.2
 

4.
1 

15
.8

BD
- 
1-
17
6

BD
- 
1-
29
7

BD
- 
1-
30
9

BD
- 
1-
32
7

BD
- 
1-
34
2

BD
- 
1-

40
6

BD
- 
1-

50
3

BD
-1

-5
35

 
5.
5 

19
.2

 
40
.5
 

4 
19

BD
- 
1-

86
6

BD
-2

-3
21

BD
-2
-6
31
 

5.
9 

4.
8 

9.
4 

1.
4 

4.
7

BD
-2
-6
78
 

27
.1

 
4.

4 
10
.6
 

0.
6 

8.
9

BD
-2
-7
20
 

17
.4

 
2.

9 
8 

0.
5 

6.
3

CU
S-
10

CU
S-

19
CU

S-
23

CU
S-

25
CU
S-
27
A

CU
S-
5

0-
1-

30
4.

5
D-
 1
-3

57
D-
1-
35
8.
5

FT
-4
-3
65

FT
-4

-4
07

FT
-4

-4
69

FT
-4

-4
94

FT
-4

-5
52
 

13
 

1.
9 

4.
7 

<0
.5

 
3.

9
FT

-4
-5

66
FT
-4
-6
01

FT
-4

-6
42
 

5.
5 

2 
4.

9 
<0

.5
 

4.
2

FT
-6

-5
34

PP
M-

EU
 
PP
M-
GD
 
PP
M-
TB
 P

PM
-D
Y 

PP
M-

HO
 P

PM
-E

R 
PP

M-
TM

 
PP

M-
YB

 
PP

M-
LU

 
PP

M

1 
0.

46
 

0.
6 

<0
.5

 
0.
6 

0.
11
 

0.
3 

0.
07

 
0.
34
 

0.
06

2.
7 

0.
73
 

2.
2 

<0
.5

 
1.
8 

0.
33
 

1 
0.
15
 

1.
18

 
0.

18

2.
7 

0.
83
 

2 
<0

.5
 

1.
3 

0.
23
 

0.
6 

0.
11
 

0.
6 

0.
1

0.
7 

0.
4 

1.
2 

<0
.5

 
0.
15
 

0.
5 

<0
.0

5 
0.
71

 
0.
3

2.
9 

1.
16

 
3.
9 

0.
9 

1 
3.
1 

0.
49
 

3.
07

 
0.

48
1.

9 
0.
78
 

2.
9 

0.
7 

0.
7 

2.
1 

0.
31

 
2.

04
 

0.
32

1.
3 

0.
64
 

2 
0.

6 
0.

49
 

1.
5 

0.
26
 

1.
44

 
0.

22

1.
3 

0.
53
 

1.
6 

<0
.5

 
0.
21
 

0.
7 

0.
16
 

0.
88
 

0.
15



Ta
bl
e 

2d
 

RE
E 

BY
 
QU
AN
TI
TA
TI
VE
 
IC
P 

WI
TH
 
IO
N-
EX
CH
AN
GE
 
RE

SI
N 

PR
EC

ON
CE

NT
RA

TI
ON

Dr
il
l 

Ho
le

 
Y 

PP
M-

SL
A 

PP
M-
CE
 
PP
M-
PR
 
PP
M-
ND
 
PP
M-
SM
 
PP

M-
EU

 
PP
M-
GD
 
PP
M-
TB
 
PP
M-
DY
 
PP

M-
HO

 
PP
M-
ER
 
PP
M-
TM
 
PP
M-
YB
 
PP

M-
LU

 
PP

M-
 

an
d 

Fo
ot

ag
e

en

FT
-6

-5
81

FT
-9
-5
58
 

12
4 

66
.3
 

16
4 

21
.2
 

88
.5
 

22
.2
 

1.
93

FT
-9
-5
80
 

41
.6

 
49

.9
 

11
9 

14
.4

 
59

.5
 

11
.8
 

1.
67

FT
-9
-7
73

FT
-9
-7
97

FT
 -
9-

80
4

FT
-9
-8
11
 

4.
4 

6.
6 

13
 

1.
5 

6.
2 

1.
1 

0.
53

FT
-9
-8
22
 

14
.8
 

18
.3
 

41
.3

 
5.
3 

24
.7

 
5.

9 
1.
49

FT
-9
-8
36
 

92
.2
 

82
.9

 
19
5 

25
.3
 

10
9 

22
.7

 
4.
74

FT
- 
14
-3
30
. 
5

FT
-1

4-
51

2
FT
 -
16

- 
28

3
FT

- 
16

- 
29

8
FT

- 
16
-3
06

FT
- 
16
-3
41

FT
-1
6-
35
2

FT
-1

6-
36

0
FT

-1
6-

45
8 

1.
9 

20
.5

 
42
.2
 

4.
6 

19
 

3.
3 

1.
23

FT
 -
19

- 
34

7
FT
-1
9-
44
3.
5-
1

FT
-1

9-
44

3.
5-

2
FT
-1
9-
48
1.
5 

8 
19

.2
 

40
.4
 

4.
3 

18
 

3.
3 

1.
11

FT
 -
19

- 
56

2
FT
-1
9-
63
3 

10
 

21
.6
 

43
.5
 

4.
7 

17
.9

 
3.
2 

0.
92

FT
-2
1-
41
6

FT
 -
21

 -
48

2
FT

 -
21

 -
48

9
FT

 -
21

 -
49

7
FT

 -
21

 -
50

0
FT

 -
21

 -
53

0
FT

-2
1-

60
1 

11
 

23
.1

 
48

.1
 

5.
6 

24
.1

 
4.

3 
1.

3
FT

 -
22
 -
25

4
FT
-2
2-
39
8

FT
-2
2-
45
0

FT
 -
22
 -
54

3
FT
-2
2-
61
8

FT
-2
2-
63
1

HC
- 
1-

36
3

HC
- 
1-

53
4

HC
- 
1-

53
8

HC
- 
1-

54
5

HC
- 
1-
55
4

HC
- 
1-
76

0
IH
-1
2-
35

KC
1-

29
5 

6.
2 

16
.4

 
33

.7
 

3.
6 

16
 

2.
7 

0.
8

KC
-3

-1
75

MD
D-

1-
46

3 
12

.1
 

11
.2

 
26
.1
 

2.
9 

15
.1

 
3.

4 
1

HD
D-
 1
-5
06

HD
D 
-1

-5
82

-  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 .

23
.2

 
4.
1 

24
.9

 
5.

16
 

15
.2

 
2.
34
 

15
 

2.
11

10
.3

 
1.

7 
8.
1 

1.
8 

5.
2 

0.
79
 

5.
37

 
0.
8

0.
7 

<0
.5

 
0.

8 
0.
16
 

0.
5 

0.
1 

0.
55
 

0.
09

5.
5 

0.
6 

2.
9 

0.
52
 

1.
6 

0.
24
 

1.
9 

0.
31

21
.2

 
3.

5 
19
.7
 

3.
94
 

11
.4

 
1.

76
 

11
.7
 

1.
74

2.
6 

<0
.5

 
1.

7 
0.
28
 

0.
7 

0.
11
 

0.
59

 
0.

09

2.
6 

0.
6 

0.
3 

0.
84
 

0.
1 

1.
02

 
0.

16

2.
6 

0.
5 

0.
36
 

1.
03

 
0.

15
 

1.
14

 
0.

18

4.
5 

0.
6 

0.
38
 

1.
1 

0.
15
 

1.
04
 

0.
17

1.
9 

<0
.5

 
1.
3 

0.
22
 

0.
6 

0.
08
 

0.
58

 
0.

09

5.
1 

0.
6 

2 
0.

39
 

1.
3 

0.
09
 

1.
26
 

0.
19



Ta
bl

e 
2d

 
RE
E 

BY
 Q

UA
NT

IT
AT

IV
E 

IC
P 
WI
TH
 
IO
N-
EX
CH
AN
GE
 
RE

SI
N 

PR
EC
ON
CE
NT
RA
TI
ON

Dr
il
l 

Ho
le
 

Y 
an

d 
Fo
ot
ag
e

MO
D 
-1

-6
25

ME
D-

 1
-2
05

ME
D-
 1
-2

40
ME
D-
 1
-2

48
ME

D-
 
-2
95

ME
D-

 
-3
22

ME
D-
 
-4

29
ME

D-
 
-4

58
ME
D-
 
-5

12
MM

D-
 
-1
90

MM
D-
 
-1

95
MM

D-
 
-2
12

MM
D-

 
-3
19

MM
D-
 
-4

38
.5

MM
D-
 
-4
43

MM
D-
 
-4

46
MO
D-
 
-2

46
MO

D-
 
-3

09
MQ

D-
2-

10
3

MO
D 
-2

- 
10

7
MQ

D-
2-
11
1

MO
D 
-2
- 
15
7.
 5

MO
D 
-2

- 
29

0.
 5

MO
D 
-2

- 
29
4

MR
1 
-8
4-
50
6.
5

MR
2-

84
-5

37
MR
2-
84
-7
95

MS
D-
 
-3
41

MS
D-

 
-4

69
MS
D-
 
-5

08
MS
D-
 
-5
34

MS
D-

 
-5
36

M-
1

M-
1-
54
6.
5

M-
1 
-7

84

PP
M-
SL

A 
PP
M-
CE
 
PP

M 
-P
R 

PP
M-
ND
 
PP

M-
SM

 P
PM

-E
U 

PP
M-

GD
 
PP

M-
TB

 
PP

M-
DY

 
PP

M 
-H

O 
PP

M-
ER

 
PP

M-
TM

 P
PM

-Y
B 

PP
M-

LU
 
PP

M

4.
1 

11
 

24
 

2.
4 

11
.9

 
2 

0.
64

 
1.
5 

<0
.5

 
0.
2 

0.
52
 

0.
09

 
0.
46
 

0.
07

14
.1

 
1.
8 

5.
8 

<0
.5

 
5.
2 

1.
5 

0.
86
 

3.
6 

0.
6 

2.
5 

0.
52
 

1.
7 

0.
19
 

1.
62

 
0.

24

10
.8
 

6 
14
.3
 

1.
7 

7.
1 

1.
7 

0.
63

 
1.
8 

0.
6 

2.
2 

0.
46

 
1.

6 
0.
24
 

1.
75

 
0.

31
11
-8
 

3.
6 

8 
<0

.5
 

4 
1 

0.
49

 
2.
2 

<0
.5

 
2.
1 

0.
44
 

1.
4 

0.
18
 

1.
41
 

0.
21

2.
4 

10
.1
 

21
.8

 
1.

9 
9.
7 

1.
3 

0.
45
 

0.
8 

<0
.5

 
0.
11
 

0.
25
 

0.
02

 
0.
23

 
0.

04

M-
1-
84
3 

25
.2

 
43

.4
 

11
0 

13
.8
 

58
.8
 

9.
6 

2.
83
 

7.
7 

1.
2 

3.
6 

0.
88
 

2.
2 

0.
34
 

1.
99

 
0.

31
 

I-
94

8 
28
.5
 

67
.8
 

17
6 

22
.9

 
94

.7
 

14
.9
 

4.
34

 
11

.1
 

1.
2 

6.
3 

1.
07
 

2.
4 

0.
35
 

2.
19
 

0.
31
 

NC
B1
-9
2 

NC
B1

-1
22

 
NC
B1
-1
35
 

NC
B1

-2
40

 
NC

B1
-2

97
NC

B1
-3

57
 

11
.7

 
38
.2
 

84
.3

 
10

.1
 

41
.6

 
6.
6 

1.
67

 
5.

7 
<0
.5
 

2.
4 

0.
38

 
1.

1 
0.

13
 

1.
14

 
0.

16
 

R1
-1

-5
38

 
R2

-1
-1

77
 

R2
-1

-1
92

 
R3

-1
-1
83

R3
-1

-2
62

 
6.
9 

13
.4
 

27
.6

 
3.
1 

13
.2
 

2.
4 

0.
71
 

2 
0.

5 
1.

4 
0.

28
. 

0.
7 

0.
11

 
0.
56
 

0.
09

 
R3
-1
-3
35
 

22
.6

 
5.
3 

12
.7
 

1.
7 

9.
7 

2.
9 

1.
1 

4.
1 

0.
7 

4.
4 

0.
89

 
2.

7 
0.

39
 

2.
62

 
0.

4



Ta
bl
e 

2d
RE

E 
BY
 
QU
AN
TI
TA
TI
VE
 
IC

P 
WI

TH
 
IO
N-
EX
CH
AN
GE
 
RE
SI
N 

PR
EC

ON
CE

NT
RA

TI
ON

Dr
il
l 

Ho
le
 

an
d 

Fo
ot

ag
e

R3
- 
1-

36
7

R3
- 
1-
48

8
R3
-2
-5
54

R3
-3

-2
6

R3
-3
-1
32

R3
-3
-5
92

R4
-1

-1
78

R4
- 
1-

26
3

R4
- 
1-

36
7

R4
-3
-2
90

R5
-2

-1
79

RR
18
75

RR
18
84

RR
19

21
RR
19
36

RR
11
26

5
RR
11
28
9

RR
11
29
9

RR
11

33
3

RR
11
33
6

RR
-6
-2
-1
63

RR
-6
-2
-2
82

RR
-6

-2
-3

19
RR
-6
-2
-3
59

RR
12

-2
-1

38
RR
12
-2
-2
13

RR
12

-2
-2
27

RR
16
-1
-9
2

RR
16

- 
1-

17
7

RR
16

-1
-2

11
S4

3-
2-

17
4

S4
3-

2-
28

7
ST

AR
-3

-3
26

ST
AR
-3
-3
65
-1

ST
AR
-3
-3
65
-2

ST
AR

- 
3-
 3
71

ST
AR
-3
-4
05

T2
5A

- 
-3

21
T2

5A
- 

-3
67

T2
5A

- 
-4

39
T2

5A
- 

-4
84
-1

T2
5A

- 
-4

84
-2

T2
5A

- 
-5

06
T2

5A
- 

-5
41

T2
5A

- 
-5

52
T2

5A
- 

-5
70

U1
 -
84
-4
69

U1
 -
84

-5
40

W-
13

-1
-1

91

Y 
PP

M-
SL

A

15
4

8.
7

13
.9

30
.7 8.
9

21
.9

20
.8

21
.9

13
.6

14
.9

13
.9

13
.4 6.
9

4.
6

16
.9 9.
7

14
.9 4.
7

PP
M-
CE

40
.2 2.
1 7

9.
8

23
.4 5

59
.8 6.
2

3.
6

3.
7

1.
8

2.
2

7.
9

8.
1

2.
4

10
.2

16
.7

<0
.5

PP
M 
-P
R

91 4.
1

15
.4

20
.9

51
.9

11
.5 14
1

15
.9 7.
3

6.
8

3.
9

5.
4

17
.4

15
.7 5.
7

28
.4

36
.8

<0
.5

PP
M 
-N

O

11
<0

.5 1.
5

2.
4

5.
5

0.
9

17
.9 2

0.
8 1

<0
.5 0.
5

1.
8

1.
8

<0
.5 3.
5

3.
8

<0
.5

PP
M-

SM

42
.1 2.
8

8.
2

12
.6

19
.5 8.
6 76 11

4.
8

5.
4

4.
1

4.
8

8.
3

6.
9 5

13
.7

17
.8 0.
9

PP
M-
EU

6.
5

0.
8

1.
8

3.
3

2.
8

2.
2 13 3

1.
4

1.
5

1.
4

1.
5

1.
6

1.
2

1.
5

2.
4

3.
2

2.
6

PP
M 
-G
O

1.
77 0.
4

0.
61

1.
21

0.
53

0.
91

3.
56

1.
11

0.
54

0.
52

0.
57

0.
62

0.
72

0.
51

0.
67

0.
81

1.
03

0.
47

PP
M-
TB

4.
9 1

2.
5

4.
6

1.
9

3.
5

10
.8 4

1.
8

1.
9

2.
2

2.
6

1.
2

0.
9

2.
5

2.
2

3.
4 H

PP
M-
DY

0.
7

<0
.5 0.
6

0.
7

<0
.5 0.
5

0.
9

0.
9

<0
.5

<0
.5

<0
.5

<0
.5

<0
.5

<0
.5 0.
5

<0
.5 0.
5 H

PP
M 
-H
O

3.
2

1.
5

2.
3

5.
4

1.
9 4

4.
6

4.
2

2.
4

2.
6

2.
5

2.
5

1.
2 1

2.
6

1.
7

2.
9 H

PP
M-
ER

0.
57

0.
33

0.
49

1.
16

0.
33

0.
82

0.
75

0.
84

0.
51

0.
54

0.
52

0.
52

0.
22

0.
17

0.
61

0.
36

0.
56 H

PP
M-

TM
 P

PM
-Y
B

1.
5 1

1.
6

3.
5 1

2.
6

1.
8

2.
5

1.
6

1.
7

1.
6

1.
6

0.
5

0.
5

1.
9

1.
1

1.
6

0.
5

0.
23

0.
15

0.
24

0.
51

0.
15

0.
39 0.
2

0.
34

0.
26

0.
28

0.
27

0.
22

0.
09

0.
07

0.
28

0.
16

0.
23 H

PP
M-

LU
 P

PM
-

1.
55

1.
07

1.
71

3.
49

1.
14

2.
59

1.
69

2.
45

1.
64

1.
65 1.
6

1.
41

0.
56

0.
46

1.
81

1.
23

1.
61

0.
56

0.
23

0.
17

0.
27

0.
52

0.
17 0.
4

0.
25

0.
37

0.
26

0.
25

0.
25

0.
21 0.
1

0.
07

0.
27

0.
19

0.
24

0.
07



Ta
bl
e 

2d
RE

E 
BY

 
QU
AN
TI
TA
TI
VE
 
IC

P 
WI

TH
 
IO
N-
EX
CH
AN
GE
 
RE
SI
N 

PR
EC
ON
CE
NT
RA
TI
ON

Dr
il
l 

Ho
le

an
d 

Fo
ot
ag
e

W-
13
-1
-2
50

W-
13
-1
-2
81

W-
13
-1
-3
13

W-
1-
1-
15
4

W-
1 
-1

-2
34

W-
8-
1-
18
2

W-
8-

 1
-2

40
W-

8-
 1
-2

59
W-
9-
1-
26
4

YW
A-
3-
29
5

YW
A-

3-
30

4
YW

A-
3-

31
4

YW
A-

3-
39

0
YW
A-
3-
54
1

YW
I 
-1

-6
79

YW
I-
 
-7
22

YW
L-

 
-5
84

YW
L-

 
-6
01

YW
L-
 
-6
66

YW
M-
 
-3
44

YW
M-
 
-4
84

YW
M-

 
-5
36

YW
M-
 
-5
43

YW
M-
 
-5
67

YW
Q-
 1
-6

06
YW
Q-
 1
-6
56

YW
Q-
 1
-6

69
YW
Q-
 1
-7
62

YW
Q-
 
-7

66
YW
T-
 
-5
63
.5

YW
T-
 
-5
66

YW
T-
 
-5

98
YW
T-
 
-6

33
YW
Z-
 
-4
25

YW
Z-
 
-4
46

YW
Z-
 
-6
36

YW
Z-
 
-7

60
YW

Z-
 
-7
67

YW
Z-
 
-7
86

YW
Z-

 
-7

88
YW
Z-
 
-8
02

Y 
PP

M-
SL

A 
PP

M-
CE

PP
M 
-P
R

4.
2 

0.
8 

1.
1

6.
6

43
.5

18
.9

23
.8

21
.4 4.
7

10
.1

16
.2

10
.8

31
.4

14
.6 2.
5

6.
6 16 25 3.
9

6.
1

9.
9 8

3.
5

3.
7

22
.9

48
.2

20
.6 3.
9

4.
4 9

29
.1

42
.5 9.
2

1.
8

9.
1

2.
1

28
.9

12
.5

21
.2

29
.3 1.
1

5.
4

9.
7 52 11
8

49
.7 8.
9

10
.8

23
.1

65
.2

96
.7

21
.2 3.
8

18
.5 5.
2

68
.7

24
.5

42
.8

59
.1 2.
5

PP
M-

ND
 
PP
M-
SM

PP
M-
EU
 P

PM
-G
D

<0
.5

 
1.
2 

1.
2

<0
.5

 
2.

4

1.
5 

11
.3

6.
1 

24
.3

13
.9

 
56
.8

6.
3 

27
.7

1 
5.
1

1.
2 

8.
1

2.
9 

14
.5

7.
4 

31
.2

11
.9

 
49
.7

2.
3 

12

<0
.5

 
2.

4

1.
9 

8.
8

<0
.5

 
4.

8
8.

5 
34
.2

2.
6 

12
.2

4.
4 

20
.3

6.
6 

25
.4

<0
.5

 
2.
1

1

4.
1

4.
3 9 5

1.
1

2.
5

3.
2

4.
9

9.
4

2.
4

0.
5

1.
6

1.
5

6.
5 2

3.
2

4.
5 1

0.
33

0.
22

1.
24

0.
94

2.
07

1.
57

0.
65

0.
72

0.
96

1.
32

1.
53

0.
82 0.
2

0.
61 0.
6

1.
27 0.
8

0.
96

1.
17

0.
36

PP
M-

TB
 P

PM
-D

Y
PP
M 
-H
O 
PP
M-
ER

PP
M-

TM
 
PP
M-
YB
 
PP
M-
LU

PP
M

H 
H 

H 
H 

0.
4 

H
H

6.
2

3.
8

7.
2

4.
6

1.
6

2.
1

3.
3

3.
5

7.
7

2.
7

0.
5

1.
4

2.
9

5.
8

1.
4

2.
4

5.
2

1.
5

H

1.
4

0.
6

1.
1

0.
8

<0
.5 0.
5

0.
8

<0
.5 1.
1

<0
.5

<0
.5

<0
.5 0.
6 1

<0
.5

<0
.5 0.
8

0.
6

H

8.
3

3.
7 5

4.
1 H H

3.
3

2.
4 6

2.
6

<0
.5 1.
3

2.
9

4.
9 1

1.
2

2.
9

0.
9

H

1.
81

0.
76 0.
9

0.
81

0.
17

0.
35

0.
68

0.
42

1.
12

0.
53

0.
07

0.
25

0.
59

1.
05

0.
16

0.
21

0.
53

0.
22

0.
6 

H

5.
7 

0.
88

2.
3 

0.
37

2.
3 

0.
38

2.
3 

0.
35

0.
5 

0.
09

1.
1 

0.
12

2.
1 

0.
32

1.
1 

0.
19

3 
0.
44

1.
6 

0.
26

0.
2 

<0
.0

5

0.
8 

0.
13

1.
9 

0.
27

3.
2 

0.
5

0.
4 

0.
06

0.
5 

0.
05

1.
6 

0.
17

0.
9 

<0
.0

5

0.
49

0.
57

5.
76

2.
42

2.
32

2.
17

0.
38

0.
91

2.
12

1.
21

2.
71

1.
66

0.
21

0.
87

1.
88

3.
45

0.
45

0.
51

1.
49

0.
95

0.
08 0.
1

0.
89

0.
36

0.
35

0.
35

0.
07

0.
14

0.
34

0.
18

0.
37

0.
25

0.
03

0.
14

0.
28

0.
53

0.
66

0.
07

0.
23

0.
15



<f
^2
z
H^

CO

CO
H-
3E
LU
Z 
LU
^J
LU

g

Z

o
z
*
LU
u
at
H-

0) 
(M

0)

03
t 

^
Q.
a.
03
H-

£
a.

3

a.
3
LU

J£

^^

a.
J£
Cfl

£
a.
o
z

£
a.
LU
U

£
a.
^̂j
za.
a.
u
CO

£
a.
ee
N

Z
a.
a.

N

Z
a.
a.
3

z
a.
a.
ac t 

o.
o.
^(
H-

z
o.
o.
CO
CO

£
o.
CO
ee

£
o.
LL.
ac

£
o.
CO
o
z
o.
o.
ee
u

£
o.
o
u

o.
o.

m

X
^
z

^^
LU
LL.

0>
0) O)  <a
O 4-1-8
    LL.

Z c
O 03

II
II
II
II
II
II
II
II 
II
II
II
II 
II
II
II 
II
II
II
II
II
II
II
II
II
II
II
II
II
II 
II
II
II
II
II

II

II

II

II

II

II
II
II

||

II
II
||

II

jj

||

||

II
II

j|

j|

II
II 
II

Jj
II

II
II
II

II
II
||

!!
n
iinnnnnn
n
n
jjnnn

jj
IIn
un
II
IInun
II
II
II
II
II
II

IInu
IIn
nn
|juu
iin
jjiiiiiinnnn
n
n n
n
!!

fs.
(M

 
O

3
sf
V

ŝ
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